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^7SWE^TAW. ttft7it»M, 
ft. 

AScW^a*^TA7^rffi 0 

*-. *f “jt^m^fr ftiUTMfli. m&mixx, /lsmw 

*mm, ^A-ttMgfAWc 7ist-,s 

0. 001Wa^(fc», HP4£l^*&lft, g& 23 400^ 
[6] AU£/fttfi2£, 
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#, km^STi*&}&&:&■&, b 

um^Emmm §mmmta, “it 

£#raHr #ftm? a#&-& 

Mm#, a'Mrji^^iE^Wo 

#W£&, 

HJteR^&m&)££^A, |W|#jI 

a, mj. 

*t^®gifA#a^wia^ 

iff, BP ft g 

Hite, 

M^mTn^rM^^mmm^, nm7%±m& 

“*frft-i§#” „ DcaAftf^! TTit@JIS!j#Jl#|$ 
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Hi* ■: l-^St 


&' 




njBB*{x{zs^tf'L', %mmm± 

=., ^wfmmmknm.mmm. sshti: 

fcin&it, #^Wi %.%%¥<¥, AWAifi ; m . —^jumiw 
u X%fe m , tt^A&JiJfctS, A-tMiSM “MJiit” , BP?b#iJ± 

mm\&, .aBM^MfrA 

To mm^mm “#” a*k MKf&wws&A 

3E4-tfciWSH. 

HAM^t 

tt#£tt^&Ji&Atffc»-P-Slfcifcii: “AifflftMAMffl'e 


Burt;A*h MtfSWKffenJAXiiEK 
WS^?frtL ” 171 >hA3t&&, MBilmft M 

JHWiS^i^, M^M^fiJSWTo HA, £n*i£fi$|iJK®S 

w, ism^TOSTSBAje-^tTA. 

nj^iio $axa, m^rmm -it* 

S5It. 

mm, tt 

ft “&2T . ttM^EATMAT^llft^Msio 
mi “£&” , Mil “£&” , fg^MMA 

M, ^iAA, fi£$M£&A3 

ifefisst, “Ai” ft “ffi” AfBi&t mwm. 
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wjexb, iwia “&*r mm. 


BMitmim, 


- “ v,' 


®xm 


%®, mm& “m" 


, mm. “Si” & 


u 


wm “mn&migxM” re#, mm# 

fir w®b*, smmn “Aff-Mfm$-&&Afir. t&stsift, a 

“&#r “%%” mm* ft## rea” w 

ssrttiR. j&wibj^*, nn^&mffT . 

«. bijtt, TT%mm$%m pufj, 

w#ibi, ffiMsf^^jg^Mmag^k mMMM, & 

ttwssi, ^^ra^sAttWBSM. s*. a-ttw-# 


ssMtswaiiE, t&^iwiwMo tb 

&f{iMfna£&'t'aifeMB, -it 

^aW^±JtA^TA^agEnI^WWEEffi 0 E$nTT^JU 

w. “ir a “a” 

ft. &#, 


f&W&BgS^tU, 

®e<io ®ai5j±ift£8o^ft, 'Oa#SE&^.st»^a, -tA{?^ 

Hffi” —^Mfc^MAftM# “'If ft” . 


a 


” ICsiBb 


at&l’filifSSMiRffi, ItSPl^1f-L'. Hi, itlSaBB, 

MB, BA, ^Ti!lEllcfnM^^J*AiRf!l®M'fcWF l 34jS^„ S 

fMA%, «*£ftfq64fc?pij&, pm 

^fnA^fTA, 
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imMOkWM. 

. £A^ifKMM4feM£*, ft to 

w^^ffjiiaa g w, bp g 

^ijxi^mm, mm&-&rmmfE “g*&2&A3§3«". ist# 

g«WfA»S#SAffi&Sg, 

fW]ffl&-Bfr&8cf£ . Mis, X 

“l±£j*jXA£&" . 

AX?£A&, P&SB^fcJMlfcBft 

tffttfeSE, &m&mm 

Jffflif^. faun^WMifKts. 

«WH«M>ate, &B.Jk 

“tE 3I«" Sife, KBWSPft^TifeiI'efniErp«fHS«4kiJg 

St"m#iMnA3$e 

^wtfcsa, 

as. ^tmia^mm^sl 

«ii®Ji!i!ijW^» Mffii^aWo 

ijEAwa^i. mx, annA/i^-i: 

ffitjo X^ffeTgBWftft^SE, 

#5LS#MMAft, 

i^SBASfJo 

ffiMnim? 
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ft $ ft £ « # M fij ft ?t $ a Jt & iJF # 

msl 


frf- ®L ffiTT 


1 



1.1 

a«±SEg^ffiSfiJft^A^fT*WS^MH, AU?ff«±# 

ftTmifoftft 111 M X (SfeSf!?, 2001, Hgg, 

2005 ). 


* «^sfw5e» 2005^8^. 

(icss) (sfd mm &&#?* 

s^«fnw*AWife. 

d 998 , 2001), 

% (2002) , &{£«#]£ift, aS|Sjiy,±raffWfl8*^i*(Si». Jtfc^h, ft 

#j£S$i8fffcW3P B^##l±^f4#€'Jfr*lteft»faA^ “3SJ9fit 

M” 
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§r * * &¥ m M ft ± m g #^ it £ 7 #f 4 ^ # fr A ft S * ?E 5t 

(Smith, 1776) 0 19 50-70 Aft 

MW^ff(Gossen, 1854; Jevons, 
1871; Menger, 1871; Walras, 1874) 0 fi M A ?£ it A 4 ife — 7f ii 

$FA” , (Pareto, 1896) 0 & 

-i&mnWiWtY&&& 

2omzwm\vXB, g^Afg&ilAMSttAfgMft, a#®. 

%—, jtEg^gpfprtspw^sNttff, m$m£$r 

#*—aiwn^^iwias^if, —a# 

tfcinSAffcfr*, ftffi&m. Stt 

A^m^ss it “attA” mm^, 1998 ) , $ 

-, 20ittis30-50 spft, w 1 ?# 

(Mas-Colell, Whinston & Green, 1995) „ jfffjj/rilJi 

mbtexzi&mtimT-ft “*f mw mm. s&asmhs 

*fK«HBffMffcl!fc|6l. &W£, ifW«, KTOfcffiflB 

m&mnmmwrmm (Becker, 1976 ), 

MmfnssM^A^ifij, a^itfefn0fA^w*®sffeAM4Sfij” mm 
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2001), 

(Sugden, 1982; Collard. 1983) . 

” (wu- 

son, 1975) =FM, fg£g^«ise@MffeSf\ -£.'«3*iS#A 

£*b«w, SM 

(Cavalli-Sforza et al. , 1981; Lumsden et al., 1981; Boyd et 
al. , 1985) , “&jjjj. ft ft 

JBWiitffSSiR. " (Becker, 1976) #£_h, SPff «I&&&& 

4ft, 

stfi—ftbiA^j, 

, f!Ktfc±A#*Aftg BfliSJBMSttW 

ft, HJlfc, 

tt” (Becker, 1976) . & "MM? S $ f&g, 

*HIAS^#*f*iH&±jK.W##f, flfeiA)*/, MM^ISA^ftJM 

&, " (Simon, 1982) SJtfc 

Sff # 18 5£ iff 0J T ^ a 12 W 21 [U ^ ^ H ffi @ ^ t# # ff n]-lA ^ 

sastoag, 

Uo ” (Bergstrom & Stark, 1992) 
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Y >rM\. 44M£Hirshleifer(l977), Lindbeck 

ft] Weibull ( 1977 ), Collard ( 1978 ), Nakayama ( 1981 ) s Arrow 
(1982), Hammond(1987)tf, — 

w®#. mu, 

, gpjraMAM#*fAAX, ^-XAfgiia-iSA 

Hi “ S 6 fljlE A HI id ” (Samaritan’s dilemma) , gpxd'A 

(MW^MIHSMMAa 2001) „ SMfJ 
ffe±A7E*Jl£it#fPlk» MflJIBgR, 

@±w±aijfc^ 0 


i.2 

i£AAffl4*±fP«g 

Sjr^*^^gE»fMa3!t, 4H£T “tl^A», S-aEft 

(Bowler, 1984) „ AS g #M^3t: “1838 410 

.Hcfll^lil'^7S r ^# s ^fW «APi£» „ 

W74ff4#WS«. ^ases# 

m£&m&}mft±mw.n\T&, mrwsibim, r 

TM, f§§£4$5J7—#^^I4lftglife35ii{„ ” (Darwin, 1887) £ 

am mmtmnm m mmmm-xm 7JScWA»Mtt^, m 
Mxm&mn « &&mw,AMmm, #f w a## wm ## ± 

(Tullock, 1983) . 

haax “&fcxxz n -m 

(Wright, 1994) „ (I§)11M, iiAAA&M 

&isw£4&^#:sg#, ft* 
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At •: 


1871 ^, mw&m)) i2^, 

T «A3£W&3fc» , ©§¥#A|l$iIt^BA ffcife 
A^itls^M®*, A££, -^BP* 

&AiM*, wumfr, iisxma, ism* 

®JiA#o ” (Darwin, 1871) AMM&ft£MA$£*lJ 

Mft ttw&w, fiai\w 

Tm g (Wright, 1994) . 

MM 20 &£ 60 4? ft IZIM, ifiSfcJi JBJRjgMlOOij: 

|B], (Mar¬ 

tin, 2001) , 

Tim, 

JtMAW£#itiAI4o Hitfc, jpjffc 

(Edwards, 1962; Wilson, 

1975) „ iiASi®^noo «A^$j&3}e» 

&intHHK. 

±j£#^£2Ott£S6O^fUAl0:S£47SA$ffr, 

(wiihams, 1962). ^mmm^mT, 

frjsMifeWfflf#, fe£jg7±Mft 0 1964 

(Hamilton, 1964) . 1971 ^*#2Mfcifc&«4SrM##HtMM 
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(Tdvers. 1971). 

aifexiE^tfSii, &m, m 

1976^^^ «sftMSH»-H5, $ 

^HR&AW#iR. 

it^$riAA;, “§ tfLMM § f!l ini W J£ #■ 

MJiSSS—&*WJ4ffJfcffc. " (Dawkins, 1976) W#^|W]M£tf 

»tt#H£#0.001Witff{fcft, *£& 23 400 ipgie 

(Btna, 1997) 0 af^^tf^SE# 

£±#£7£»Wftffc±j8:fir#. 0ft^ffc*£f!lflis£E*s:«;Blffc, 
M.£BMffilM*BE7—ft SftttafiJ Bf4. *7 fJ Bfr*W£#S® 

*n_h#r*£, Wfift^5U#fRji&#&^ffc/K 
=Ftf7j¥(tJ&%m&, 

#5jE«£gfcW, ” 

‘»^WfJSS’ 4afkife±«J[M^*jiEW#Eift. ” 

(Dawkins, 1976) 

wftft±.x.#f*, lEfrufefRaifijtsft^ffWftA, 

tfc^ftaflWMAwm^SFTBE^aae ew^ft, 

«aKS%w4#ffi. &#Ms&&&&a/i+$/iwTOJg, #ftw>h 

fjftkwpf 

(Dawkins, 1976) . gjtfc, it^iA^^jffeff “i*fb!|j£ 

*■&" (evolutionarily stable strategy, ESS) , fA| A'b'AftffiWg 
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awastt. 

*. am&m>kfrmmm&-^*munLMk%±., “fMntllKMRS 

^**?m*l[»KHR^:flCW3£Bf!lAWfttt" , Silk “fafg&MM. 

H*«fn5c4JigftW" . (Dawkins, 

1976) 

f&&&£— M$rW “JZWm 

mi^mmm^m. am, a 

^fj^jfdA^>Da” o (Alexander, 1987) 

3i&Sc#8TOtt#to#i£, 

AfKl^a'n'ft,, ” (Ghiselin, 1974) 

ftj&fbirsS, Sffl&MiteMAfcBaSftT, 

W*5MT: 

m, 44w^ss^pjm 0 


2 fir ft: 

2.i msM, ^mmmnmit^m 

1990 ^^, 
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m frWfrA/, 3c&mmmmfem?Lmmi£ 






»*i“3SSIC" (Strong Reciprocity) Wjffft, 

£ifl(**-5j5iJA6f£, 

(Gintis, Bowles, Boyd, Fehr, 

2003). sssatisiffliiia^+w#®, mm 

AJ3L^t6M@9f£itf[&‘N#K&fl'ttfi. MM#, as*I-ft 

@itt, rMft 

“Altruistic Punishment” , BP “^Jftfe®^” (Fehr et al., 2004) „ 

BfiMSfl. lllttif, 

m$e*±, «a»s 

w. fcfcJ/Ufcl##*, 40%PJ60% 

zm. i&mn&fQmft, mm, 

73 % (A»)iio42) ia^s-^attAiittffl#, 

Ara#*, a^aws#® 

Utb gftS, Ji&iliiit^NI 

(Fehr & Schmidt, 1999) e 


3«#w»#snnttoni? £M§ri&tt-W£#iai#^, 

, BPffeMM^£TO^Aitt^ri5, la 

ffilUnTPA* 

SPAM#IIJgiJA*^3£ 
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#iS, MfiSft^lB*¥t&0lfclJljSllflf. (Fehr&Gachter, 2000) 
*$±, (Guth, 1982 ; Blount, 

1995; Gintis, 2003) , gfj r|T ig 1# # (Fehr, Gachter & Kirchsteiger, 
1997) . mmmnm (Falk, 2002) 

®mm ■ iiitg 

WAi£ptt, a#iiiSf&i¥W£# 

A7uE$i&AM, *i£ltW^I£MTf#tflftrX&A, 
^$7124 10 A—20 

i#7S^jgi5. 2004^2^, Hg £3l7M^ 

JUrfll^iftJllfll^W—MSSifei (^SSSW^ft: I^Af¥ c t 3 W'af£» 

(Bowles & Gintis, 2004), 

i+^tlL'teJtWWjprnS^rtH: (Pleistocene) B£@j AH^^t )£—HS£ 

(1) CTSWA, ^MM£|a]hJ7X 

A- (4) Attala] Mife-gE 

WJSfl-E. (6) $ 

®10rii “BPfftHJg” (immediate return) (ftAi^^DEs (7) 
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(8) mm*+#Mff%#&*&#$&M^rm, gp&~ 

*H: (i) (selfish) , mm* 

&&&&%&, (2) (Cooperator) , ffiff] 

§tf, s (3) 3SSB^ (Reciprocator) , ftfeffl-^iJA 

«J84*&^fnA£¥*fliRtt£££: (1) 4 

(2) at/J>f7AI»^. 

: (i) 2o^ffim4ALWi^^s¥, itmwfti 

^20 a, (2) 100%H5JigfA#, 

& 3 000 ftftft;**# W3&i£i±S: 
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mm, (2) k# 

SM#gcA*&„ SHfc*SltW5&i§ii6 

M^: 

(Shirking Rate) @j£100%, PI*M;«#WHi3®, 

AftfM&JjSJU, £A«j500ft££, 

I^SiJ 10 %W 7 jc^, ffi^£i:#f(i^##*^ 4 ) Wtt:#!l^^±?f- ! ££ 

—-'Ht/ETKf 1 , ^{IA: SfA#£ 38.2%, £-fT#£24.6%, as* 
#£37.2%, ¥$®*¥2&11.1% 0 

ijnr^- 

#38.2%£ft«MJii SMfa, 24.6%W«t-¥*aiJU¥^'&^Wflil 
fa. 37.2"/„»Mai^sEfi^, ¥MW, ^a@#i£±a^ 

n.i%. 

2.2 as*, fim&ia£#i»s&mn] 

ai:*iE?ijffe^ji—ftA^riE^wttfisif'jffeff^, la&jfl'frs&w 

^AJS^MflSBS&S'&f^aieWA? aJSSf^agMMJ®^, & 
it^iig^Jiiifiiii^ ■ u^i#±aa, 

*7iE&& > Ngift, PETgpjE*7£ 

ItUfrMflMKA (Positron Emission Tomography) TtiA ^fiAWISitt^ 
MZ&i&TtTMM o firX T 3 ® ^ IS: W ti 1$ (striatum) -g, 
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£J#f£, ifiiiPET]&&®gffi]&-®KM8m, MEfr^MSSSi-^ 


£&g§Mffi£T2004 ^ 8 ft, 
IfeIS'??}W#ln3S5fli» (Fehr et al. , 2004) „ 

tiLmtllStiit %-&, ApJ^#JES5W^ff5^^^^B, ^Ag 

#ft, ^#3«ffiA^BWI?fpr^4f& t BP B Rm^SI 40 
fp, sgz:#, B^ji^faso^fiMfi (gaio^{ijjn±®s!tJ5W4o 
#&) ^w5o%(B]j!g^A, mb wmmm 

l2Ufc®EWM. »#£&-# 

pet #14 im%T=wmm A&& 


^usitr 4 

«*» (1) IfcfcIC (£*<SWftfl-) , BP B^M/g Attfff, {0 A 

(2) ffc^jIF (Mffi^ftffr) , HPB^ISIA 
W#rff, <IA&flBJi3DttffrM, (3) fa%lS (^{Silffitt) , BP B 

^•^fflA^fgff, fiAxtBMsigsmffittw, *ib£®±«£i?b 

w«ie. (4) nc , BPB^^r^jgRitfLW, tbspiaa 

WlWfiSJIf, (l) A£ iFflj iS&ftT®^MKf3 B ftjE 

a, is 

f3. 0Jfc/S#W«M,®8yh, 

#. (2) iPlUF&^TW&M^AMW, 

up*, * iF^#T^affl^®Ew^jt?sK#, 
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mat, nc 

m&i&mWW, A*IC, IFfP ISHttftffiTIISm^ifiSsjSIM&E 

MM, IC^T14^tS# 

£ 12 -t^ B ^ttTI^, IS 14 A^iS^W 6 >h5C*r B $171 

mtMlimWttttlftM:, ftNC&ftTAJL^i&WSEiiS, 14 7 

4I»l»I7i#T, AM#JAW®EM$: 

ffio £ IC fn IF 

£, &lS*qNC&#T, K^K/KWT-^zKRS gifc£££*f|&#t 

A£> £A§lWtpH7ftM 

ifc*h -tfeSgiTm^W^IKo 

, i&S&Stg 

ws^vim, wbj@ is##igwfir^. a 

#*SWflc^MM^aW^JSitflf'Ji^BJ!, AfiTnTAAUAft^AAJ^# 
Si^o A£3&A££»M£tt7MmWtrAA#iJ®m£SfiJ 

^SR, M -11A 7 # A a 7 ftfe f f ] ?A A B £ ij $£ 7 «ifAS» 


3 
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fife, *Af'JefrAiW4# 

sm/Nsr# 

m, a^*s^- 

fcia^SitAASAjEStrAMIftlHW, 

#*- y MRfl&v!lc 3 P. 

Ml4A#Mffii|fe# loo 

#. ai wiseg B#pjia^? «fnw>‘wef^E#ffiw, 
#*W«£#£*i8SW®iat. ^iSMife»fWjpJBfT*tfcf!lffiff* 

awja&wMH, 

imhun s^afMJi^iE«iw 0 m&mwvt 

RSS'NM&JS#*, Sttg^hflffe 
ts^wattto |WI#M, — 

laanftfsfet wjs, & t & 

A, Afa^- 0 
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* 1 



fJB# 

fflflfl# 

5, 5 

0, 10 

f'JE/f 

10, 0 

-2, -2 


±m^, (10, OUc 

o, io) , (5, 5 ) 

#iB5few^*9^ (- 2 , - 2 ), mk%&m{kxtm*{n®M^mm 

vay fe±3ng£w 

EUx =-2X + 10Y, = 57, 

B#^tt Y/X = 2/5H, (-2X + 

107 = 57 ^ y/Z = 2/5) , fij 

rz, iumi 

ftM*JB#£tfc;*;T2/5, iaiJfiJB#^ 

MWilTitiill. Sift, »[<k^«^ffi^Jflfe#?q^JB#Wltfi*!|i|5clt[^ 

m±^.f®fS], 6o%w««aaj^ijB±j5cfiiiB]. 

y/A, 



ffl 2 
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-m, !j v/2 

oig v% v 5 o am* 

*JB#$&££3P£fti|fcM, W\ (V-C) /2% 




m 2 

_ fija# 

v/2, V /2 0 , V 

v, o (V-C) /2, (V-C) /2 


Vk Jf^fiJE#W»[#, VXY &&WlL%ifyWLjk, PJjpJB#flJjpJ'fl!s# 


EU X = VY+ (V-C) X/2 
EUy = (V/2) Y 



(1) 

( 2 ) 


0* = EUx = EUy (3) 

# (1) . (2) AftA^fT 0' = KF + (V-C) X/2 =* (V/2) Y, 

e * = F/A = (C - V) / V (4) 

y/x, mm^mm^um^Eu «a«rp^ja±^*M 

t[^7KA: 



003 
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iiii; : 


±mmm, & e 0 < y/x< 0* k(bj, iijiitKfifittroy 

&?$]£&&£&&&& eux, 4 e 0 > 

Y/X > 0* Kfa], 

tt£t/y, 0 * o Sitfc, ££ 

fcmiUffl&wattfltB-. site, 

“i»fl;&5£S£«r . 

±® 0«^B^, M^cJfflklgCS 

£° (Wilson, 1975) Site, j@j£g>Mi*{it, £ £&&>(£&jg tfi 

(^fliAUcfn^B&T—fiAr®#j#F 



1 - ^fniAS, <B± 
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££MA#»jEAWTO'f, IMAM IS 

W&0nltM 

ffca^iii^gM, &&ttAff] *»:&—# “M” , ^MAM-14# 

fci&BiiSLi “A£i4*, 

%s^ffl. ^ittA^, a « # & ^ # ft ^ ix a $ $ s & ?b $. ” 

(Wilson, 1978) 

IS 1 ? ESS SiftW, ^tfis 

m^wmmwfr±mnm , mm s 

®mt&jmitvt%‘ a m fan % 5 wan *!&&&&% 

*" . sjh:, i»f*$;fH8, 

i&Affl&JS-Sfttf*JiA£te-MAtt! &&&&&# 

fUS'frffi#. 

3 . mmk*, 

*gSF^aifeft^w^#^rsAiftA, wjawMAi^fnM^^wa^a 

»»rs 
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W^W&4fcB^fMnA^##Waa«fniEA« (ffiTT, 
2004) 0 ^Jt»a-i±^WTU®$iij^fps±ftiif!i 

at, «®*ss±flc«A^wa#^ttfB#« 0 

4 . Sf]^, 

*£* ^Ttfeg&fn A#§?r3r, A3&fr®^A3fc%t&&«A3&:St'ffc-*iA3S 

apg^aswfE^att 

A^a-fcaj^r^jT^watf, &iruB&-i5frg&fe “ga&A** 

®”. isa^flBjftWifcrt, ^aaiw^A^waMAjfaae, 

, sss^#^A£Sfi«#ij#sim 
*£+£-, tfllfiS-imf “^AAtt^ft'S" . Mfs, ftifi 

st, ^f^^wa^3fa»-^aj£SR±j;Bii±wa«Bgsaa;, 

5. *j§, amaata, wfnA^»AwiA.iR^ra, n^atts 

4 «g»F#®a» w-^w^aagaai, “a^mei, imsse 
ft, Affi&afltaiaawsitt, tt'ffefna^MmwA#^, sar^aw 

** 0 #aa^sa, 

tnffitMMW^MMVAMRlo " (Marshall, 1890 4f) 
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a 121 4PM, £J§ 
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* The Moral Economy of Communities* Structured Populations and the 
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fsji, snusawwiBUHs, 

is a, tt&saxjiin 

*fwis. jgtt&afctofliM: «&• * “*—i»" 

“«5*" ?t 3/. ^H^BiSTfUifoAM 

W) . WStt^ff*WA«|feJT»St. 

fl£T+ftMWiBHT5& (^A±%* 

ft”) 00*3 -mm. mnnmuRntii- 

s^ic^ifTwaKi . a* 

s^-^^mirij®, Mst&ag+aA/^w^&Mpjf^ “hmh 

#iBifraai^©tt^ai£ffl--s![WfT*, hm%, sat, w* 
^raa^^^rs^KJiwiBiis, nm&i^T *?&. 

&SSW£a##^®^ltiM5fAaii A: , 3Iii£*l«aWiR4fcWAff] 

W#*tt»»m&S!li8r. <S®, 

tit, # 5 ., & 

WMsSttSln] (normative orientations) #f|jBtf, iSriUM 

(Gintis, 1975) . fH, ff 

#M»«*n£ffejfe#, “#r*±£±AA” 

To #H, pTl^a®5JWW ; f 

^ -&^&iA%U&ffltt%£liil!MlfrMMMxim±£-&MmWT%: 

Mfci*, ft3j*f&#JB«tt#ft, affis*7-ft#fwa®. ^{rm 
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“*±£MMi£fr *§w&s#-*fr«ii, *e 

RMAKAfmftlf^, &£A{(7MB#1 tA, 


^niAA, j&s3refn8'j? 

±ffio S^^fn^it^MItffitSA-^^ii^JtijliJiScff^MPJ, Mft 

WfiE. iP-AAWn^, 

4#*l£SmiSS, frAsJi#gMH 
frAftjMfJ, SSfn^l^TSK 


(differential replication) . ftftlfit AttlAfr A (1<Hg 

ftS, f$#*nltiW, Mftftfe#WJS^iS«Jiii6o [41 

ffio “jS?d«rtE" to 


M*WnTIB^fNffl, *p£B^, A, A!tto-A& 

Alft£4L (Kelly, 1985, Weber, 1976) 
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J£SC: a > b > c > d , a + d <2b 



WWAstiSMsfio Slit, £. I'Mnmhxim*, MWSL&m 

mu & ft fi % m sL “5^#” (Shapiro, 1983, Gintis, 1989, 
Kreps, 1990) . 

R-, Sn*j«fi^(BI4^»ff$tt, 8P4M] 

fii SGW^tfri*? (Axelrod and Hamilton, 
1981, Axelrod, 1984, Taylor, 1987, Fudenberg and Maskin, 

1986 ). w-&mF]yi££$(.%tfjtii&mM 

£&# 1 #«T, tt&ffi/S****^***##. m- 

K^M^llBIS^Walfgttfct^A, &lfegfc±t 

iomawaiEg*. mnzm 

(Grafen, 1979, Axelrod and Hamilton, 1981, Bowles, 1996) 

astjtffiiw^su^g. 

*fcfctKH, Bjfci&*&&&i]73S'ffc. 
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m&mftw m&waKfc* 

mm (Bowles and Gintis, 1997) . 

ft*#!*, pm. 

ftnftmmmmrmftvsmzw, m$t, 171 



SM&cii 




m&toPIMtlM. 



m. 

KRttft'i f*#W 
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£tfe«HseS8tt## 
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ft® 

|ljffi)! i J' 

fr * # w # m. tn. 
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m&4bBUj 

^rsiw^PSii-t 
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ffl3 Aiq#ttfljRft1fttR|D|jl 


3 f&mmmmicitmit 

m. @jikiiHja»ifi3twft5:ft«F®Ew^#^. tuats 
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Till A, Sjfca&jBAMfcfi, s 

*Wtt^jfifll^*#Ti*iffr^^r«l)»X&S5:ft«rfiE. XVg&Vg&X 

^tE*AH^w^isi#N-i^$ftwa®= xvcnmm^xik®®. 
M$Hft*£rt£0*$'ffctoM. XteSf&Sftfa—#*S»fi&£:$t'Jb 

(**£§«. g«M*gIB. *gjfc) 1>A 

jdb*k»j. [91 «cHg&£ fomitftmiEmft&RWttGm&fo&M 

[101 slm 

WL$.®¥±Mm.ft'xmwnmmjh-ft, imm^xit^n^m. 

m, sm, 

mnis, ja#ffrffi5R*Rri65i«Afn«iift^. 

was*, mh^, MG&mfemMm^m®itwmmi&%vr 

M»«fi (Soltis et al., 1995) # £*h 

(Festinger, 1957) , }£#, Hr£-tt nTtSffi*fe& 
SlW-f/t"®)!!?, (Fromm and Maccoby, 1970) „ Kfcjifc^h #— 

'Ht&TO (^x^$|b]) “#ii” £ 

gft&A, ^ M $!h M ft Wit II (Kohn, 1969, Bowles and 

Gintis, 1976) . *£, *n«J&€&^A, &&A», 

Sifc, ftm 

(LeVine, 1966) . 

%-mmm^nmm ftr §jfewsftft, mn 
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nmw o (jcfpy) , '&tf]ft*A8*+M« 

"Mm (a^jcflif, y&&) . m Px 

Yx&KPx BIWPlIit-lfeWlt4£. [U1 £ 

“'hAftAnMSM**, &fr;fc#*&friijgB0r# 

K3JW#ffifc£$IU&, 4&*M*«T, M#2JTSftl, ;*£7friHjA 

«mha «as, 

n (i, ;•), i 4$fiEfr;fc#toi|JriS2. 

tfc. s^. —^Aasi JcafTA#w«M^, asi ^ aff^#w« 

$ft (l-Px). 8}glfo&&T0&Jj£:^& it}: 

bx(px) = Px n (x, x) + (1 - p x ) n (x, y) 

by(p x ) = PxTT (y, *) + (1 -Px)n(y, y) (2) 

*-^enr^a#aa, * atrj&#i»«i*M(u* 

ftp*. x)i&m, xmft$}%mmym'fr$j%tfiM 

(1 - px ) , 'ftfefnMi&lniffl n ( X, y)^.rn, 

A^jeftfeg# "nm” MiUcft 

w— > M#W.a#WfT^#B2tfiftfc«[, vi>o 0 $qjj|B 

wttitit Ate, mnm\k% fifths bw 

ttisitAUf, #rB$ i 

A, Bi»[ftWft»Mlta, ii'HfcfllB^ft V2>o o Hilt, ifcff]TO« 

tk&T (Gintis, 1997) . 

r * = Y\ Y2 [bx(p x ) - b(.p x )] (3) 

£ (P*) ftATOTOttiS: 
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b(p x ) = PxbxiPx) + (1 - p*)by(p x ) (4) 

m bm. Kx= 0 Bvf, px t&fc&.&it. Hcfnffi 

(3) Sgf^inT: 

r x - yi Y 2 (l - Px) [b x (p x ) - by(p x )] (5) 

mmm, 


byipx) = bxipx ) (6) 

Silt, fia (6) Mtut?*-, 

Px jc#!e 

&mmu y «««*, ph* p*, rtp^^t, 


dr, 

dpx 


< 0 





7i(y, x) ~ n(x, x) > TrCy, y) - 7T (x, y) 
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BAjam±Wr, 'ZMmfc&j, bjk. 



3RfK 

mm 

nm 

M# 

- £, b - $ 

b - b 

r> 

i 

cs* 

* 

r* 


b, b - S 

b, b 
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w^sijws#, M&ifirftjsfc 
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m . sjtk, m p >o) , ap^=#«* 

sa*, m^^wssh#a# 

M4HJ. ii^' (« , p) iSWteilte &;g, M 

(6) , &$**, mat, ^fntffti: 

tt‘ ( a , p) = n T ( a, p) = n D ( a , p), 

^G# 

a (b - 8) + P (b - 8) + (1 - a - p)(c - 8) 

= (a + p)b + (1 - a ~ p)d (9) 

= ac + Pa + (1 - a - p)c (10) 

do) Mm -. 

a *+ p * = l--^—j ( 11 ) 

c — d 

0R*3£#«&) 

<5$&tk, ^ <5 = 0ftf, a , pzm%l„ M®-#, HHn^Af 

(9) » (10) , «m#fj: 

a * — —-— |~(a — b)(l — -^-“7) + § 1 (12) 

a - cl v c — d' J 

P * = —— \(b - c) - (b - d) -^—jl (13) 

a-cL c — u J 

5*a *, p "SATO, ^ (11) $>$.& 

ms < c - d, %tuve p * > o, d3) ^nom^is 

5 <(c-d ) (14) 

Sic, 5*^ (14) Mfc&grt&iEto, BP^r 5 >0, a >0 o @^5^ 
(14) <5 <c-d, [Wist, 
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(i) , mmvAfrM (14) 

%#&'&&&• Sitfcir«l-a *-/? * W«$jI <5 / ( C~d) , & 

mmm m% p * mmm 5 wii® 

mm, @%fk (i3) *, nm^mm-. 


11 

d 5 


b-d 

(c — d)(a — c) 


< 0 



S, (9) , (a *+£ *) (b-d). 

? (11) , DM: 


d + (b - d)( a *+0 *) = b-~—~d (16) 

c - a 

in (i4). m~, 

(15) . %-EL, 

■k^nm-z^, ip^A#WTOiifcss^<ijaja^j«si»i^m as). 

MM, (11) . 


5 m 



®*EB2 


ttmii}mm$t’®w : (universal 


defect) (universal cooperate) . 
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(assurance) (Sen, 1967) , 

*#. [15] 

n&MVtnm mg (s 

t^###|Sffl#®IA£*iR£f£am, @J«:&&«{£/*Hi (Sffli^ft) 
£9tM*£. «fn^#?ij, 

*^&i^ifcMnft*M&Afnigiijja*, p'Wmuj&wt'g.iiuMJgm 

tSi, frft#lft&#ffi0nBMi2AJFidEJf (Tit-for-Tat) ^B& : 

»&o ^Tfc^ejE, (T) tnA&ftM 

(d) £ibj 0 se & $ <n nm * it * #j a ^ gg r. 

n^mitMM^ p , AMftsmwBt 

IBIdlHHB^, MIttA& & «fr Bt|aj«4|-A„ M, ^ WA TMfrA^ffl 

list, (^Mt^stM 

i/p), mM^Mb/ Po m 

d, faJsM-jrmiR&lt&tt-frjZMSm 

#^it, %~m&zBfammn#9L& 1 / p -\ = a- p ) / p , 

SOMittM d + (l - p )c/ P . i^3BWiRM«PfEffl6. 

&*A#+#ffl^&3f«3P#)Sr (3t^W*®A^ft#«) , 

Wftl., 
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lUtfigfF 

S6 a&Q£Bttfl*WttJt£B(pA1«#ltj±M**) 


f> / P 

d -f (1 — p )c/ p 

6 / p 

d + (l-p )C / 0 

a + (1 - p )c / p 

c / p 

d + (1 — p ) c / p 

c / p 


7t r (r ) = t b / p + (1- r ){<* + (1 - p )c/p } (17) 
7r°( r ) = r {a + (1 - p )c / p } + (1 - r )c / p (18) 




_ c — d _ 

2c - a - d + (fc - c) / p 


P 



c 

c 


(19) 


( 20 ) 


tt^Od, r*( (0, 1), &m 

(20) (19) &“■, 03j)tf 

ft^UfftWUciS^WWIR, JS—'MfcttfiJEfllM. ±MBr9kMWto. 

&»ftW9*rr * TOffllH 7 



ffi7 
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d 7t p ( r * ) dn r ( r* ) 
dr < d r 

(7) ffl&Hr. 

im-ti. ^ r > r* wwa, 

W. <SM. T*. DW^ajIt^tfcT/jN, £*;£^SgHg|5 

ft, M M8&T&&X&S, £3#Jft&gM, r * WSSif 

fiPT. 0jfc#Hfti9#MA#MS$, frB^o, T*^1 0 

*»£*&*? t 

( 20 ) 

&&A#+tfS#MA»fck0!IJijE» 6, 

Sjifc, in*1T*«jA&tfc0!l/,hT E, B'a% 
jt*ww3as^air*fT^ffl5fe (weibuii, 1995 ) 0 
Antotfcffl/H 1 e ft, AftSlfc&fcM. Sift, 

£«*, «Jg±ffi$£A, (film eITI- t *. 

#5fe, iP*^±W*45J£«P 

a). a^mM. ( 20 ) gftf&tb: 

i»4 r = 0 ji-#MW8)iftf. m~. 

&Mm%: 

dr * _ ( r * ) 2 (fe - c) 
dp p 2 (c - d) 

to#W£i]fc3&iB&B£SW, #Ja r* e (0, i) SPAA^HJi 

iEW. ( P itjbq) , 

rxmtt&iwmm, &mm r* = o 0 
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(20) i5RtiMMl=rft 

--0.^4, 

(«/hw p ) 


e 5> m 

I'sJW^a, fllin, /httJS 

p£a. 

PWMnmmffifr, ^sa«iiisM^*^isimBE^*5ai^±w. # 

“tn^*, ai w#” wpT&m^mmrp, mm^mm^ 

Hitt, -AWMttt (biased) ffi>friig£ 

&«*§&£ WUcffi, BJtt&##ffi*A8¥+lft&{#S!lf£#. 

ct + (1 — cr ) a , a 6 (0, 1) , a ftig Affi^MS. 

w, ^ + (i - « ) (i - 

a ) o <7 = l Ef^t, (KjA iffifTSfi^f, ^ct=ob^ 

^^BE*jbtE®#lW. HlttM. Hamilton A'l4>t 

m'mmm'tr%%®mk (Grafen, 1979, Grafen, 1984, 
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Axelrod and Hamilton, 1981) 0 , WA%k& 

n c (a , a ) = a b + (1 - a ) [ a b + (1 - cr )d] 

tt d (a , <7 ) = <7 c 4- (1 — a ) [a a + (.1 — a )c] 

(clustering of types) %%&-&& 

^w^zm^maub. [171 tjjmnimftm, mn%m, a &<j& 

{^H^tffiiWSSii&gS, gt# 


* _ cr (tf-fr)+c-tf 
(1- a )(b - d - a + c) 

& y M3M ; ga£&& : fl|£&7jt 5 Po a*m.7K 

a =ifna = o 

i i8 > 



a 


(1 — a)a ~\~oc 
b 


m&, a < 1 , 
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o', itu* a * = 

1. SittW: 

ff' = —— < 1 
fl - € 

£-. #£*^#<1 cr < 1 1 W^o" , ^ a > a" Bi, IMmg 

aw a =0, j£# 


0 * c < b, Bri?A±.]K4^ l. 

^H, $0$ a*£f|£W t g|5A#fiJWM£^£ffrA$W±f 

Mo 0^da*/da^P (c - £>) (b - d - a + c) ^JE^^Hp), 

> NI£i9#r*K M'HEIt 

UK, in* a * g*f|£W. SI$Aa 

0MS1, W da * /da < 0„ 


7 &ttfti&£9g& 

#0iifcW 

*»7*|s|MW£-ffc£JK, IP A, 

“iffeA” £ 4 fcMa,P£f£ 7 iiM, &# 

f^fll31 ffl 7 Boydfq Richerson (199O)W0^ffi^^^ o 

*31+ • S^R£«#rtW££, &8¥£|B]£fta 
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fnwff*. ^ e (o, i) 

*. ffiji^^tfcunww^MPja^ia*. AAa^w^i 

*s——*&&$ (Bowies 
andGintis, 1997) f£HI 0 j2Aft;Sti4f}MA®i^, M M@fRo 

r, j&'h 

r ' = r I r df 


a#a$TApa^, affimig 

r " = ( 1 — n d f ) t ' + m r d ! 


#iir *. *m, 

&3F&5ffT^Wtfc0!l. 1191 


Mw«iusis 


r 



ttc&Ap 4 s 



r 

r 





(2i) , (A^Aia) 

ap«¥$», , mst 

S? (21) Mill 7 = 0, (6) 

M. (5) IWlfclit, AP*»W±i^i- /r nJl^^iPTi 


— = yi v 2 [7T r (r )- 7T ( r )] 

= V1V2(1— t )[ 7r T ( r )— tt d ( r )] 

(17) ft (18) , ^nXojlAlfS'JTffiWSi 1 : 


no 




—— = y i y 2 (1 — r ) r 12c — a — d + — ~ J — c + d 

0 9*. r M > r 0 *7SSr,I5ftg, fMUS* 

r > r/j 0 

Wfr^Sfr$U^*#A, Hilt, dr /dr<0 o £nH r < r„ , PJft 
SMH&Mttfift, HitfcM (7) , T^JtfcjgW. 

r) 


BB 9 a#TW«*«S:a»WliiB 

afc»J®£W *&&«*, PJMM 

fft, inffl9 0r*, Ml>A5P23?W^Mg r * 
tfcfflr/hMiS, SPA^: 

t £ jl <« 

d it 



in 







m~, zn% t < r* (a 9 

(ffif r * ) , g* 



f?%&z raiw^Axasi^j^^, tu^, s^e, 

JfMtRPA £&#?&@W&&£354', 


* &|Wj#$«ffq W Affif515&, nj l^jsR?dttijB&1j(Mls 


mi%}&*§&, &#&«££;&&#&£/* 

, liASAfll4 1 Wjs!c5!]^3^^^ 


ttMjay, im, 


BriHI^H. ffiftlW^fTfeBTPAffi^-lil'ffcWiBcIS^Witf (Bowles, 


1996) „ ffcjffq 
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mnR&v£WT& 
teWAStbMWJgiB, , M^ta 

mmmm. 

a a m% w . 

S£#flf«f^«ftte3@gpfe, #tt S&mitCSSW 

, a nsvAi&M 

o&kik%, -^^Affl^wjK^w 

i|jjP (Quah, 1996) , 'aYffJr^ 

Sift, 

ra wtt ftf £ aj se 3 m «?& 


a*.- 

[1] E.O.Wilson (1975) “ft {5Jffl*R#»i|-&, 

'eintt-Sftrjgrtfflssa, 

*. ” (p.585) 

[2] gg^sgng^scxf “&&w &ft7£ifffim t^e, us “{syssr m& 

nth “ftinfr 

[3] M : rmiBrfexti i mm&, 

w xiks<j##asnnH* *#»s" w, a*, 

WXftig. X ft SI ft, W **;&:&ft Cavalli-Sforza and Feldman (1981) ft Boyd and 
Richerson(1985). 

[53 3flAffijfta%***nr8. mmm#m*»VL&mmjSL. 


113 





Bowles and Gintis( 1998), Farrell(1987) e 

a + d > 2c, si5^^acs#jgwtt^ii@, 

m as, 

*. sfnawiA*. (wiison, 

1980, Boyd and Richerson, 1990, Soltis, Boyd and Richerson, 1995, Wilson and 
Sober, 1994) „ SET, Ml^ft 

Hamilton(1975)ig«W, ffiliAA, 

ft iiassH*'«sa*Ao6<jaA, wmrmtttg%&&jmn. 

[8] j££3tfifi-g 

[9] is as, t, 

$l$n, nJTX#jSL Bandura! 1977) „ 

[11] ft\nWiT8£.kn%Mfc.&*, a#«[i]stn71Affi y,»p, , 

[12] St3t&^Ii!S£lS9&#£tlSJHS|g Giith and Kliemt( 1994) „ 

( 1997 ) 

[is] a#, miflivivAft x 

*$&*. f&S'JW. % 

m&ftMt * WiS»£iE£ft±®&&fi<j. > 

its,. a >0, ffl-&x 3 &aj?t sew^® 1 -«* > o„ H^sswiijt 

m«c, c. 63itfcft#ii#®^«+, 

(Bowles and Gintis, 

1997) . 

[15] (stag hunt) ” , ® J. -J. Rousseau (1755/1987) £ 

[16] #J$Q, 

[17] &5£Pi4@&ME;tn r , IgXtfMfa a 

[is] a a > o, 

8ff]nM/Affl 8 tf 6fjmiffl«]ig®0JMltfe#{iia -£. (a-b) [5<jift&fctUg 

(d-c) kMBtm, Mnwi'W®—tm%MV3&. 

[19] %W SfflfSia, tWTlUsJftJfc#, SAnm, U rM2# 

[20] anr*ft*S*|l|Bt3fc4. 


##i« ; 

Axelrod, Robert, The Evolution of Cooperation (New York, Basic Books, 1984). 

— and William D. Hamilton, “The Evolution of Cooperation, ” Science 211 
(1981) ,1390—1396. 

Bandura, Albert, Social Learning Theory (Englewood Cliffs, NJ, Prentice-Hall, 
1977). 

Bowles, Samuel, “Markets as Cultural Institutions, Equilibrium Norms in Competi¬ 
tive Economies, ” 1996. University of Massachusetts Discussion Paper. 

and Herbert Gintis, Schooling in Capitalist America , Educational Reform and the 
Contradictions of Economic Life (New York, Basic Books, 1976). 

— and , Optimal Parochialism, The Dynamics of Trust and Exclusion in 
Communities, ” June 1997. University of Massachusetts Working Paper. 

— and —, Recasting Egalitarianism , New Rules for Markets , States , and Commu- 


114 





nities (London: Verso, 1998). Erik Olin Wright (ed.). 

Boyd, Robert and Peter J. Richerson, Culture and the Evolutionary Process (Chica¬ 
go: University of Chicago Press, 1985). 

— and —, “Group Selection among Alternative Evolutionarily Stable Strategies, ” 

Journal of Theoretical Biology 145 (1990) : 331—342. 

Boyer, Paul and Stephen Nissenbaum, Salem Possessed : The Social Origins of 
Witchcraft (Cambridge: Harvard University Press, 1974). 

Cavalli-Sforza, Luigi L. and Marcus W. Feldman, Cultural Transmission and Evo¬ 
lution (Princeton: Princeton University Press, 1981). 

Farrell, Joseph, “Information and the Coase Theorem, ” Journal of Economic 
Perspectives 1, 2 (Fall 1987). 112—129. 

Festinger, Leon, A Theory of Cognitive Dissonance (Stanford: Stanford University 
Press, 1957). 

Flannery, Kent, Joyce Marcus, and Robert Reynolds, The Flocks of the Wamani : 
A Study of Llama Herders on the Puntas of Ayacucho , Peru (San Diego : Academic 
Press, 1989). 

Fromm, Erich and Michael Maccoby, Social Character in a Mexican Village : A So- 
ciopsychoanalytic Study (Englewood Cliffs: Prentice-Hall, 1970). 

Fudenberg, Drew and Eric Maskin, “The Folk Theorem in Repeated Games with 
Discounting or with Incomplete Information, ” Econometrica 54, 3 (May 1986)- 

533—554. 

Geertz, Clifford, Peddlers and Princes : Social Change and Economic Mod-ernization 
in Two Indonesian Towns (Chicago: University of Chicago Press, 1963). 

Gintis, Herbert, “Welfare Economics and Individual Development; A Reply to 
Talcott Parsons, ” Quarterly Journal of Economics 89, 2 (June 1975). 

> The Power to Switch; On the Political Economy of Consumer Sovereignty, ” 
in Samuel Bowles, Richard C. Edwards, and William G. Shepherd (eds.) Unconven¬ 
tional Wisdom-. Essays in Honor of John Kenneth Galbraith (New York- Houghton- 
Miffin, 1989) pp. 65—80. 

—, A Markov Model of Production, Trade, and Money : Theory and Articial Life 
imulation. Computational and Mathematical Organization Theory 3, 1 (1997) ; 19—41. 

Grafen, Alan, 4 The Hawk-Dove Game Played between Relatives, " Animal Be¬ 
havior 27, 3 (1979):905—907. 

—, Natural Selection, Kin Selection, and Group Selection, ” in J. R. Krebs and 
N. B. Davies (eds.) Behavioural Ecology : An evolutionary Approach (Sunderland, MA : 
Sinauer, 1984). 

G u th, Werner and Harmutt Kliemt, “Competition or Co-operation: on the Evolu¬ 
tionary Economics of Trust, Exploitation, and Moral Attitudes, " Metroeconomica 
45, 2 (1994) : 155—187. 

Hamilton, W. D. , “Innate Social Aptitudes of Man : an Approach from Evolution¬ 
ary Genetics, ” in Robin Fox (ed.) Biosocial Anthropology (New York: John Wiley and 
Sons, 1975) pp. 115—132. 

Harding, Susan, “Street Shouting and Shunning, : Conict between Women in a 
Spanish village. Frontiers m , 3 (1978): 14—18. 

Jenness, Diamond, Arctic Odyssey ■. the Diary of Diamond Jenness , Ethnologist 
with the Canadian Arctic Expedition in Northern Alaska and Canada , 1913—1916 (Hull, 
Quebec; Canadian Museum of Civilization, 1991). 

Kelly, Raymond C., The Nuer Conquest: The Structure and Development of an Ex¬ 
pansionist System (Ann Arbor- University of Michigan Press, 1985). 

Kohn, Melvin, Class and Conformity (Homewood, IL : Dorsey Press, 1969). 

Kreps, David M., “Corporate Culture and Economic Theory, w in James Ait and 
Kenneth Shepsle (eds.) Perspectives on Positive Political Economy (Cambridge: Cam¬ 
bridge University Press, 1990) pp. 90—143. 


115 




LeVine, Robert A. , Dreams and Deeds • Achievement Motivation in Nigeria (Chi¬ 
cago: University of Chicago Press, 1966). 

Light, Ivan, Im Jung Kwuon and Deng Zhong, “Korean Rotating Credit Associa¬ 
tions in Los Angeles, " Amerasia 16, 1 (1990) : 35—54. 

Malinowski, Bronislaw, Crime and Custom in Savage Society (London; Routledge& 
Kegan Paul, 1926). 

Platteau, Jean-Philippe, “Traditional Sharing Norms as an Obstacle to Economic 
Growth in Tribal Societies, ” Cahiers de la Facult e des Sciences Economiques et Sociales , 
Facultes Universituires Notre-Dame de la Paix 173 (1996) : 201—223. 

Ouah, D. , “The Invisible Hand and the Weightless Economy, " 1996. Centre for 
Economic Performance, London School of Economics. 

Rousseau, Jean-Jacques, “Discourse on the Origin and Foundations of Inequality 
Among Men, ” in Donald A. Cress (ed. ) Basic Political Writings (Indianapolis; Hackett 
Publishing Company, 1987) pp. 25—109. 

Sen, Amartya K. , “Isolation, Assurance, and the Social Rate of Discount, ” 
Quarterly Journal of Economics 81 (1967) = 1112—1124. 

Shapiro, Carl, “Premiums for High Quality Products as Returns to Reputations, ” 

Quarterly Journal of Economics (1983) -659— 679. 

Soltis, Joseph, Robert Boyd and Peter Richerson, “Can Group-functional Behav¬ 
iors Evolve by Cultural Group Selection; An Empirical Test, ” Current Anthropology 
36, 3 (June 1995):473—483. 

Taylor, Michael, The Possibility of Cooperation (Cambridge; Cambridge University 
Press, 1987). 

Weber, Eugen, Peasants into Frenchmen . The Modernization of Rural France , 
1870—1914 (Stanford: Stanford University Press, 1976). 

Weibull, Jorgen W. , Evolutionary Game Theory (Cambridge; MIT Press, 1995). 

Wilson, David Sloan, The Natural Selection of Populations and Communities (Men¬ 
lo Park, CA : Benjamin Cummings, 1980). 

and Elliott Sober, “Reintroducing Group Selection to the Human Behavioral 
Sciences, ” Behavior and Brain Sciences 17 (1994) ; 585—654. 

Wilson, Edward O. , Sociobiology : The New Synthesis (Cambridge: Harvard Uni¬ 
versity Press, 1975). 28 


116 



ft*Rt^niK4k 




1 91 a 

mmm wmu, w&mmmwmmm (respected). 

(Schlatter, 1973) . (HJi, ^fim^tffi 1 

m wra agift e x £ &*ie m w „ afn m 

(territorial claim) #jIf £L 

(Davies, 1978) , 00$ (Riechert, 1978) , ifS, (Stevens, 
1988) (Senar, Camerino and Metcalfe, 1989) , Jf4$ (Eason, 

Cobbs and Trinca, 1999) , (Ellis, 1985) (Mbs- 


* IM X££ § %J The Evolution of Private Property, unpublished working paper, itfStljS 
i$o Carl Bergstorm fp John Maynard Smith ifc, TfS® 

*««», ffcft**W John D. Catherine T.MacAthur 


117 





terton-Gibbons and Adams, 2003) „ &]J 


(Furby, ioso) „ 


&ifi &)%} wmi W& VAR ft n VAm n m Jf £ ® A A $ (transform) 





.#A &#A££#-#M&. fcltiHfrfft 

% $ Pit#] ttj J-ft, t AT" Ail, ^ IE 'S&M 

fife#. jfcw 

«&$-&». §27(1690) 

Jifi-fftSlltiKttWiaijS. iiClt-TJfc364ffci^0W1t«]i±$li: 

T“fm 0 'en&iKS^ifcWM, 

$&£)R#pg#& 

tt, If 

~7#J£W$L6iA;*j, ft&WIIP—*fJfMK££*M£, S^'BfriB 

g^acasfwajTEAw^. fa^, 

ifig (Dawkins and Brockmann, 1980) j*/7J|A'feii# 

#• “ 

fa^ 20 tfttS 60 71tMW 

(Maynard Smith, 1976, Williams, 1966, Dawkins, 1976) ^Jg 7 


118 








ft#&r MNMf, 

0mwii?f^f-#0|g65 m” (Maynard 

Smith and Price, 1973 ) 0 

tifVAfs, John Maynard 
Smith ftSfMiS# (Maynard Smith, 1982) , gp 

Sfeo MB, —^oJ1flWiK4#^l8I^M*, M 

WJSSc^o Maynard Smith $gifj, 

Maynard Smith ?f{t7#fllH#J!: 

^£38;#, 11 

®ji*-ss«a2ji#6*jitKg. t^, 

WtBA^dia^iBlWIfaTit^^jBSfJJE^SWfl'*, BP4&A 

W}*wj£^sft&$iijmtt. m^±, TtLkWsrmxxvcmnm. 

1 in Tft xmrmit^M %&& wgp # 0 


119 





m%±, fLAMf-mmuz- 

nmmm^An. fa—@ 

s m±£m\ . 

m—mmftim=.^ftm% Grafea (1987) HfUW, 

Hammerstein (1981) SI&MMSSH'H'il®, (tfelA^ 

%l ’&m&&nim$jft&mitat!m' $*#, 

M®, WMJ—^fr;fc#£iBi!|—#eg*£ 

««]$!«, £*££^4«1 WMT, ilMSSJWiiJi#. £4 

^SW$I4„ 

*r m --£§&m to * jg —^ ra m * a 1 # m * m -a jg w m &&# 

S^lf®I, aftdfq^ 


120 





(Hammerstein, 1981) . &B*, 

M a *T4±«lffi#, -4fr:fc##iK 

S3W?r2&#WWja«W, 

W##4M$4JK#M$4. SM'ltMT, 

8 : (a) (Passive) , 

HP4t£^-&4gfi-t&4^Nh (b) S^f# (Investor) , j£fr&^{04 

g£43a#> (c) ft*# (Usurper) , £jfig£<I4&BHfc4&#i 

(d) (Contester) , 4&3H&4tt£, {0#-^^, (e) 

#-5SaF#3N*, {04g£« (f) «&#-«£#, #-^ 
&&fng£, ®4^Hh (g) # J g:&tM s ng£, (14 

S^t (h) 4^jfr^7# (Aggressive) , g£, ^ 

«ff]4£‘C,'S 8#«#WK»(fltf, 

sr^tfr&KM^sse#. 

M#-#—g£#«£M4, 

***. ^44j* ff84Pi4f JSZ^ Bg-, S*sft#^)Sft]^4-#, 


121 





mxmr, ap^ft^'EfneeiKBt?*. %firtitoft%%*&&nm$i 

#I3J¥ttW3fcg ■&;!$* 

ftt^st, ^fntrnja %¥tx^mn 
??;&#&«* TflrWfc. 111 

fa is 

#S:ftAW/ te M£##fn*iJ&WMilT&#f$l¥tt#l ! Xti , ‘MW*'J2Sg 

(1982) OjtiJ^^—IHAfRS'iJ $*££-- 

til W (Laland. Olding-Smee and Feldman, 1999, 2000, Laland and 
Feldman, 2004) 0 #f£±, IE M fl'l M # # JlJ tfi , 5C=f-f-#£ W of 

?F£W«ffiiW, MS8M*$l£#iSfitf, 


^cfTF, 

®W, —3P#£#tB;ft&3SW^#:f#gJ E— > h£##|gS!!Mtt£:g0f 

M-->M# * #fnft £ # i ft ft* 

ffl£W£;s*n£&ft0fc, t:fnfeisg&fH«:H&W5&;S$*L »#w®s 

IX & & 0r ; # # ft # 0r ^f # £ ffi M $ 0r * $E W a ® S # # ® ■& Sf # * W $ 


&%—' M51HP4 3 , S^— > MEWfit5JSR^ c„ ##M.ilfH!£ 


122 



mmrwmvG 


fi/2 0 xfc&tm&mm 

Sjtfc, 

(Gintis, 2000) , 





i&MfflXtr%#M&]T-~#l{fr{S.X 2r > o tfj$%itb, 0 

«■?**&*, m*) &*xd < r , wx&m 

m%$MBP% r - d, 

Xo *a-R&?#-Rjg Jiffliift, $xmmmm%mnm2r (g& 

®ift) o :6mn&ttffi 2v > 2r 

ffiant. mmm2r mxm%x^2 V , r ~ 

mmLm^ismmna*^, 


n * = (r - d) a * 

v MXfri, 

iBi-«3fc«/h, Mff xz&m'k&mmx. 


123 




%\/2, 

mmmnw, 

fa MW&$m&X-R%M% *, WAMSAPJ4# 

mi^mm—®n^M%mm'Z5}%m v^^^fn^in-# 

%m w M$m&, K4> r < w < v 0 w v nm 

w = w/ (v+ tv) , ^P%MtE 

%\tm5i m w§#**£*&4±, \t 

$1*1- n WAi. 0jfc*f;gJ® tv AiA'gift^jjStA* ^w + 2 (i- 

At) (1 -/) vv, V WJ&AA AJV + 2 (1- v ) f Vo [2] m#$Z 

fn«A--4is fcB x 

*—#??*, SilSfrftSS 1 ?—#JS—4£4)t^B& By )$b w 

BH&J&tomW, r<tv<v 0 S*fffsj4li^B&affi)!tKftfemWigm 

m*£±, m#£*ab*ib] 

S, (v) > O.jg.c 7 (v) > 

o, Bg—lfe4SJfiW±A#5JHUi > Mgig 

tWXf£4J»im Bv SSi^fB&Tiffil 

TIBUgft#, 


3 m & % ^ m 131 


SMSfn & E M4^#* £f3 nr^ 


124 





m%* a^fcM^aMfcis. m&m 

>lte6®4Ab ; F*Et:4fc£. ttlBJtt^j^fcM/l^fifl-g, fflft*#— 
'MSfrgJEtiWIR^p, TOtrMHi&Mj^T k { 'MtgJs, 
> Mftg#c*£#lM«ra&2& «?„ */ g&t|B]*, ft 

^-g#«#* ffl ikttftmm o 

Mo *&fi£#i«i±£Msifi, #uf, a^isiwffi^tt, e^MbT^ipj 

QiMT^, fc = l, -,*/, 
fflgM»#l#M/p, ffl^HSS^lt^J^/pfe/ Wffl4fe<E4i>M^a## 

ft#. g ®?zt:mikm^siti L fo®V)i&&w:£mM$L 

u, m^-mmnmf+fpkf + g = 1. ^mf*^r/p = «, h*** 

sS. 0rB*3MlfBfcfU Mte: 


l-Zd + pfc/) 

ffig&M# «c (critters) , -£$] 

+M“S#M!iKMfflife. fc^fifrg&JlCH*, IBgJEtfflifeMflMr 






Eft*, SftliMMf. $ 


it (fg$n 

s) o mm, it TOft^^gb^waS^. ^jssawsaFtoit 

i£T, bo a^HfrS£JBftffli«LtM®fi;WJfai$, ffl c m ftfMM 

MIJ^—HifeJSlfttifJtoj®:*. ##:£*, J&*5fTzbW&j&MK £M 
sfr^to. ffli&ffitBUsft&esMIrfiM. ®in—Ci, 

ffr##* ft/ W«f^ 0 JR. #${nWit# 

Ci = bi = 0 &£]fcfc. ^ffllfllj: 

7 Tg= bo + bi + 7 Tg (1 - P) + nbP (1 - Cm) ( 2 ) 

Tttw&rttim&hbo + bi, ^i-p 

aU^BTWAfc^^JKSWfif^WM^ ^ bo ^EiJ^T- 

mmnm-. 


nb=ff(l-Ci) Ttg+ ( 1 -//) (l -Cm) Tib ( 3 ) 


126 





i - ci, mjs&Am 

jfcfc^st (2) $1 o), ain#sj * g m w««» ; 





(Cm (1-//) + //) (bp + &,) 

P iffCi + c m (1 - ffd ) ) 



7Tb (Ci , bi ) 


ffil-ci) (bo + bj) 

P (ffCi + c m (1 - ffd ) ) 



M n g (a, bi) (1 — Ci) > 7T g (0,0) , 

3E#WiftiS. &&M, ''min: 


T min — 


bp ( C m (1 — ff) + /f) Ci 

Cm (1 — Ci ) 



%T%mmm~$im&mikm£Lm, aMarass//am. it 

fo mf P 


n pffp ~ Clefo 

M&RmtoG-#t±i&) . mnfmvxmu 


nc (1 -fo) ff = npffpp 

mm* a =n c /n p ,^T^Ea 

a ttmmw\mm ■. 


127 





f{ = _ l°E _ 

1 -fo (1 -p) 



[4] : 


1 - e -(a-ff p ) 

Jp 1- (1-/7) e- 





5 m a 

JE#W'K ^Wft#ft*WM^IE 0 Hitt, ft*# 

W 1 #MT, S^SKWSrjhft* , fiip 


Sttr^i MS 1 T(niche constraclion) 

W#«. —)*£ 900 'hffl&MH 

m, m'zmmttmmfrmm*-®*m±%-R%%i 0 «-ifrgw 

20%«*&£#£:, *#20»/oWJiE^±^*ff#cftPJ§IOW^^ 0 

m. (i) 


128 



ft 


M&im 10% («flc#«E0ftJglf# 

, fa^a^w«±T 

m 100 i 

^«900g*^H!cM/jNi? o #$&$$;£, EP#£9JE-4lt«fc$P«ffi 

£3/0.03, 0.20, 

Sj&*iaa!sifW®}ii4sA6o%. ftt5Wj*^tt^o.o8a— 

waa, (#Bt-g 0.000 05%, 

, MMiUM##MMA1t#iff%4?ffi!t&&0r&Jii. 151 
&miR£&+&1*RmfT#-Mft£W, W#£$jfc£«ifT3/##S 

MWBrigtt##/hWMJ it, ^*f^wfT^#aiijitT^#wff*#u 

*) #B^I1^~s&^£BP^£:6<j1S^o Hjft, —fiJ9fW#^3afrS 
fiK£«J«*3/0.l, SP^^-^+^-WnriBaiWJEt:, ^ 
JW'ea^BA-SW'e^fSiWJftMSiJiillsJEt:. -ifefIMt*/ bo Mffl 

£S£»&t£S7^ 



129 





6 'ft 

A»,MMW#fnlf *#^I'h]±^-^^4o M c f 2&ft£&£i»£ 

#$*, ili!ffl^3iaifflfW, 4M-4$:W Cc Wit 

¥?Eto in£;R;i5r»*S7T*, PJ#£ 50% 

r. mn&&fe&imm&%: f $Lzm, -ma^±m^MPJr^ 

##a jw, ^m#wsf^RfiTts^«fn, awi 

«*#£»», wav 

9t&mff&&o mm, 

«jfi&af#UE .- 

/I , / *g+ Kb \ , Cc 

(1-Cc) ^- 2 -) + ~2 ng> nb 

m,mm ™ . m 

cc n g m m, 

(1 - c u ) | (1 - fc) n g + / £ ( Cc ^ + ( 1-c f) (“^—")))< nb 

m&n- 

o*-»{4£4wmM a - 


130 



mmrwmvc 


fc)) . muftis, i-ow 

nTSM, MW^^^M^iP^/cfJnrSWo Sifc, 


Hi / 1 - (1 - c u ) fc 

7Tb (1 — C u ) (1 ~ fc) 





JlUlfcSS: 


fc > f 


cmm 


7 Tg (1 ~ C u ) - 7 Tb 

(1 ~ C u ) ( TTg- 7Tb) 



fk (ii) nm—'t'VtftfLGiitFvsVBft&fQi&w&ft&cu >o. 

wm»e£*snm*st, 

&U£ffiRT, 

a'UBc&wa^, M£wi#» 

8A/crnin >0E^# ?%> *&,& (11) 

##m, ^fn-H-ifcu = 0.2 

m 7Tb / 7T g = 0. 5 Wfff« , #flj / cmin = 75% . [61 

a^anw 

#, 0.03 0.02, 

'-> JTgfa TTb^iaj^ffi, MBScfn^#fiK4iti0Pjo.75, &*$*$ 

-fS^B^fnXA 

MtMMfcsas, 


131 




fftWMIH®, mvA, &Wtf% m&, MS.SWJRlWT«i5m«&. % 
£^&A£Mu4, fL^M 

rmftmwL*i&uW' m%M$t 

£##r#*t mm, 


100 i 


80 4 


* 60 


£ 

tf 40 -I 

m 

20 4 


0 



0 


nr 


«K-S* 



&$ 





10 000 


^*n . /*A ,«* , a 


20 000 

W(B]|ft 





30 000 


40 000 


2 -'N&A^ttJMr 


7 

at (ii) 

Iit ft, mig# 


132 





j 9l% 1 Su , So , SS. 0 < Su » S 0 < 1 >#£/pit Pu = 

Su/ (s u + So) .&$]&&£ S= (So + Su) /2ift®E$T, 

#^£:ffi$;*ji-p Uo £&#1ffKT, 

IgMAMfST*, 

££S3SIiW$44, 

■s (1 - Pu ) TTg + (1 - S) ( (1 - p u ) TTg + Pu 7Tb ) > TTf, 

(l-/c) %+/c (spu 7Tg+ (1-j) (p u n-g+ (l-p u ) 7Tb) ) > 7Tb 


"«- ”b > lu h + Su 
7Tb 2 ^ So 



*f0rlr*lit: 


133 



A£6<J Jitter 


7Tg — 1% 

m 



(i 


Su : $o _ 

• J ) ci'o -r s u 



a ( 12 ) & (i3) m-, iam 

% 

-, so, mm 

^{na* s 0 id j« a 

(12) + , Ap^fTOBSiSIMo WfS, W£&^#JiliJ)i##3*>t>£ 

s u {s^S5m±#sijw^ffi{t« sjfcflrt# 

TOjaJft*»s*tef#$5$#iJ£, RSs« 4 (13) 

at, *.. w®, 

w ^ in# u &m m*s 

M. ®Ji®*/c fett&A, 3|5Atfc#M (13) jS*» 

5uo m, inm/c/ (2-/c ) > (Tig- 7Tb) /77b, g|5^ (13) 

ffiJLBPie j* R4s JS—&$aJ7&—^fA^M/^ 

So lDs„ 

l§&#M#44JiIE5S;MilBjh «±, Sit»^4**s 0 lDs u 

iMaigraMftT, ffiWTa*#»w*'fkS-^- / Mt^rw 

[o.5, i] ft 

to, o.5] tfifyqfr^wa&i&frmtismjjft&j&j]' 
aT-KAMAa^imsSj*^ o.5 h in:i&£ir4 


134 





M^^tsmmmmmy^o a am 

Br&izmiM, 

m^mmKmu^mmmm^mmmmmw, £$^i=rM#M±4? 



B3 


#m, k^ 3.44% 0 &&—j^?smi*8-& 


8 


135 





-RmGm&vkJs, 

Aging 

mum 0f##nmw»s« 

A^Ml'Sh 42#MT, 

ifftE, IS in 7Tgji-ftH4feJ9f 

&Jn rn (k) 

m&mm 

Jtb (0) = 0 (14) 

7Tb (k) = ffTTg+ (1 -//) nb (k - 1) & = 1, •••, n 

(15) 

//M.—fteaifeSrfi’^wiR^, ^ms^h^s 

»&*? (i4) si as) #iij : 

7Tfc(<:) = TTg (1 - (1 - //) *) k = 1, ■••, n (16) 

SESfiJ^ k fflff «;fc&t, <&&&»;*:. fMn&nTBAft 

M*M (17) : 

rr g =r+ (1-p) n g +png ( n ) (17) 

*. (i7) #gj : 



_ r _ 

p a-//)" 
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mm !£«£#% *« wa#*#. 

So tfiW'MjjM, an o < Su , So < 1 _§. Pu = Su/ (Su + 

so) .ti= (so + s u ) 

Pu? Et, ft£#?Et:W«iJ3/ (i-p«) . ®$P)R;jNR#i£T3fc, ft 

p«. mn&fc^ttm% fc 

£5£i&W&a (EPftA^ijjftfi, J5jfW#^3afO . 

jBBt, nm fc = o„ 

4- (fitness 

value) . 

7T C = 5 (1 - p u ) TXg+ (1-5) ( (1 - p u ) TTg 

+ PuTib ( n ) ) - Tib (n) 




n c 


ng f sj + So (2+ Su) 

2 \ 5 q "t" S u 


a-//) 


— S u 



Ml., ir c 4so 'Fill#, CTO = 1, 

WJr%%m : 


s u + 2/s u + 1 

1 + S u 


(1 -//) 


> 1 



TTu(k) = (l-/ c ) n g + fc ( Sp u TTg+ (1-5) {pullg 

+ (1 - Pu) nb (k - 1) ) ) -7 Tb (k - 1) 


137 





Js-m fifths. 




/ 1 \ ^ t> ( 1 f C ^ U /oi \ 

Mu(k) = TZg -—f-f- (21) 

S O “ ^ u 

S/c I ®#^ 0 

JtMW'i''. HitfcgA#&)1£&# s« =1„ linmMJKM, 
£A =0WI#aT, ftA#£Mg£M«fi&frl, m *(*)=%.& 
Mi#ar, ^t/c ttA#M££M£„ 

2 0 - //) " <1 (22) 

£// £^AWfifET#W#l,£ (22) AWM. ^ (22) ^ 

S$ Maynard Smith (1982) Oecihus cuites $1 j|Sfc £tfj $] 7, ^ 

{IMr 1 ? (IP* 

S^S^SU (Blurton Jones, 1987, Hawkes, 1993, Bliege Bird and 
Bird, 1997, wilson, 1998) . MA#IEAit&, SmUT^XAUc 

®K®ia4^J7^W'ltaL, 1/2 ) 


9 *£ ifc 

6#«tiiBi» UGittrxam&fc&tam, <a&- s.*m 
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El hk John Maynard Smithy 25 ^iHI AW gfotlfr 

, vkmTGmmM'GftVriitfrfLW. %--% 
®. &#M«SMg*mtfc “SeA” WSCJJC^-^, 

® 1*301* i'j W-$ 15t) 3& W W-- 'J^5> Tfff B . 

—£WfiiM. M-i., &fgEHi£?EtM3A 


[1] —r*J#«iE, 

[2] v = # 

&SE£ tv = 0 ft*® v &»„ tt W{t„ 

[3] critter ^-/J^tlW*.S, 1&lfmm fflTIKAWiS, ftnJUtPfA, SBW 

&%m, -i¥#tt 

[ 4 ] ( 1-1 'n) "= exp-n, miM^ " ## 

[5] PAscAL^gift^jtw, gif^i 

*t^#. #r^T#?Et:&»$* c t (i - Pc ) ffnSjS#«)?Et:«¥ 

3> c ^. snms^-i?#?ST3(E, Pc. 
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Mo e^J^ffr{t5K^W^#SP4HB»TAfn4S^ffi|BI«±M#«. 
aswf^it, JtBttAinMNMAff S^M, ^it 

'Mimw&mx” iftf “»&" ma, mfn 

aaS^S^EW^r*. ffi&, 15@iAA/$*WAft£ I f 

, “AP*A£*fliAi^SMA” « 

“J&^J&A” WAPJAIAS^EA^ (Fong, 2001, Bowles. Fong and 
Gintis, 2002a) G jn*^AJi*®^BIH$Jift/J' 

Mia*, Am^W'A^o ffl&, il&^M^aftJtS&MABP 
&¥£<P^#3EftS;|Sl£J¥f£ffl? 3Siffl(AP*iBjM mm {£$S&M£ 


* The Inheritance of Inequality, Journal of Economic Perspective 

16, 3 (2002) , pp.3—20, f£fi]Ftj&M¥£SiSf J^re Behrman, Anders Bjork- 

lund, Kerwin Kofi Charles. Bradford DeLong, Williams Dickens, Marcus Feldman. 
James Heckman, Tom Hertz, Erik Hurst, Arjun Jayadev, Christopher Jencks, Alan Krue¬ 
ger, John Loehlin, Casey Mulligan, Suresh Naidu, Robert Plomin, Cecelia Rouse, Mi¬ 
chael Waldman ffl Elisabeth Wood.StiSf&fn^j^jtMf^W^itt. S'fnUcMWff2E$Jii 
Bridget Longridge ftl Bae Smith MW John D. fn Catherine T. MacArthur J| 
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#8#TT, xmm lift, Xifc, fiMilJftjfi, & 

A»,Biau 

m Duncan (1967) }f&, ttit#±W-^#3W^S:30e^«-^^ 

W±Jfe" . Min, HS^# Becker Tomes (1986) 

WifcMttAiE##?# (ifcfefcmxtSft) £|liWfs!J|Mf 

o.i5, ftefnaitt#^^: itis«i«h^, JWJr^ffl± 

” Becker (1988) 

«as^»^w«twanfl=±*iSTii#-^»rg»ratt5W^: 

- (p.10) 

(Bowles, 1972, Bowles and Nelson, 1974, Atkinson, Maynard and 
Hinder, 1983, Solon, 1992, Zimmerman, 1992, Bjorklund, Jantti, and 
Solon, BP^f^g) MftA^AIsJWitl^ilf {![-§• It (noise-to-signal-ratio) |1£ 

MTKIfiimtBXo g3&mm&liE£, ftR(Blg&rM!!&Mtt£#$# 

##fi*, &inMMM Becker ft Tomes (1986) W 3 (g 0 

7AiE®f2L A^»9F» 

&i|fcA7jc¥S}&ffl<fcl, 
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%mmm, 

l^fi]^W“-^!gSo ifc*h ^fgMA#fiE(Kji£f##;iJ|i#i:*jgft 

nJIfeW Xii^mm^lM^^M P3 A#-7 73rM<lfeAslc 

0f#WA'SMW, ^fA4t$MW®J)tA'S^^o U Ji V $ ± # A M & A 0 

^f. $mmiA%mm 

(cognitive performance) -#R#£®/himil^ 0 

'fsi:^n»i»^^W'ti'^7ARri^isAW0ca, ms.* 

&M ^^w^s^KMs^frSfrWfj st, & && im s 

ft £ & $fr&« Mffi7 A i|Jt A S $ Jt-7 A # SiJ Tff « ± W £ j* g * 

(ftjmMfgftJii:^) W&®$. fffaMifcAWSte 

£#—7 £ fe] # * ft 31 ffl 4H tt W-7 A # ffi ^ £ i* nfi PJ it P* |5J g gf $ 5d 

f&sgfta, iisjg, 

ffi. «**¥, i^JHH4 0 *gifc, 

££ii'*!fcA/ ic 4#ffi (income-generating characteristics) 


144 


i Rmm&ftm&Vi&mmKifik 

*»#fiRrwffl*K»*a*jrs, «aa*^a, tssmjsa 





m*&gSMSi£, + 

J#i2H (Erikson and Goldthorpe, 1992) „ ffitk^lT. 

$m#j„ w#^s»3S*^rs#AW, %in£w 

MM&mwmjrm, mm^xmBfnff 

milT#/>*£*£#, IyAWSSfifett, g&MJg 

y, y £ ft Pjji H] Ji— Py&M— 

<y y p , Sitfc 

y - y = fiy(y P -y) + (y 

py, #jp 

±THtm. p,jiffl*sia[^R(siwiijtA»tt. 

ISM*. fiMM&S'J&ig, IRA, m%. 

nim&$i'&im&®MiM.$'tTffii' sit, u,^£# 
WS8ri(Mfc$i& l%Bt, ?&&!&&%&$& MW# tt, mi% 1 - Py 

1- p y 

IQ (regression to the mean) , MBJ)TXA#MftMO g 

(Goldberger, 1989) . 


Oy 

P y = 0y Z 
Oy 


aygy w#«i„ ttyMi, irasp 

(unit-free) @jfc, 

WU <7v = a». 8BA n „ = «., 6fcrfff ik 



J> 




ftP*4ftA#mL p y ^" , J''o 4»*±, P ^SlfcA# 

0BW»i«, ffiftSteA#'t££P*# 0 E*h p 2 SlflfTii-ft&flrJS 

Mulligan (1997) fq Solon (2000) lL & *& Hi T ft P* I'a] i|fc A # W 
ftitiNfc. Mulligan §&ft ftf&i+#1 ffiS'J *7 : $$0.68, Efg 0.50, 
1&A0.43, 0f# (lEIK) 0.34, ¥&&W S ZRL0.29 B l|£ 

Aft-re r is] &}&mngt^m& ftig». v?£m$i&m rep *ibj 

wssn4^i8i#¥wwii»Miiiif, JL^wmgmMttzjLM, 

ft4fcA^^##01'X^^Btf®^t£tilii3£jjjl o M5& Mazumder (SP#ft 

9. ftfi6(i#&M0.27, 

W 6 0.47, mtE'jCm&JMmaPA 15 

0.65 o 

S4*ftrei5*#ttIt5mfrtniS$ 

/aawffi¥. ®fn«r 

Hertz (2002) ftflf&g&fclU’tJjUflffl^ 1 Jn&ift 

®+ffi£¥Wi|fcAft^±#rit+$# (/A£I0 &#/>»,$ 

^ Hertz WUtA^P*ffl0.42, 

ih^fflw«^fpai^^w«^isiw4^iii3aE*swaw^. 

u Mm” “TOPg&r 

) ^lisiftj&ftg#,, ft3MS*± D 

MM (+^# t f , ft8&-HJ-;£—) WSf, fc:fc/g#ft22.9%ft#i££A 
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#T +ft Z ->Bt A W £ K W f £ 
aAittt^-ticAAPW 
22.9%,12Aim# 
/ ^-MJl^JMO. 7% 


30% J 


25% J 


20% J 


o—i 


10%4 


5%J 


J§ + #£.— 1 &A9<j#efiM^ 1 £ 
aAgf^-ftAAIfW 
/l*.£ 31.2%,aA©E^ 
^-APMU^Ji 50.7% 


aAflir+^^->&AAe 
i.3%,aA«tr 
£#£-A»6<!Jl£ 

Ji 3.7% 


* 

Ik «rl-#£-'teAW£«M? 
^iSAJs+^-ttAA 

2.4%,»a 

6 . 8 % 


Wfcmisi) 


•ssSS 


li KISttA*** 

M (i, ;) »t£SW A/fi^S# 

^E.SXft«SiJMI5:ffiMffi}e‘teAiniy,T^. tt*A*»+, »ff]H5'RA^»M. 1 
3121 ^53, #iJT*S«Ji9-9„ 3£#WiBcAfiftaflfc|]W?*«ElHaWW«IW 

iftA. ftiniEX^WttAifeJinwT^. £as#ig^ «in«ttA¥&*u si 

Affl*£»*0.42. 

i.3%wm^A**#BfrS, W3.7%M*L££Att 

3l.2%W#l£)£AS£B|5ftJI, £ 50.7%Wtfl^2EAtk«^@WBi-® 
(+9fl-+«JgS#;2:-) . B£*wiB£:fcM«*gW3E? t X 

^6.8%&m£&AI£$£E 

Hertz (Corak and Heisz, 1999, 

Cooper, Durlauf and Johnson, 1994, Hertz, 2001) ^gBJ, ^-E^IWJtSft 
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iisWSSi«®g«l 

ifeA^K t fnrfg®7«Aw#ffl, 

£®AME3'J (Hertz, 2002) . MIM?fe?g£JJ£JIMSIA®e AMS 

fflf. HJtt/fc?ftMmA#**6A8l5#, 

tt. fflSife, JSA&J£«A±JItt&M;L$)i&AM-¥. 


2 9£&ft«& : sat, mfeftmm 

ffl*£»TO1R3!li£--j6o Jft^h, 

yp&&) fn7£M&W (S) (0#fflfcM3tf»4lt* 

*a. ffi y*3km) . Sg£MfflA£££-#, r v #j* 

7££tg0!)3®$J y «K *7£MA ( P v ) fH7£&W ( M ft 

00#»w&*n. ^#^a ( p v ) (m >v ^0 

ISB7 (HS&, MfftAiit$i«|ffi^l) fflfH. jE& 
00£#R££H$*, #-*?§$*£ 

4tt-t#ll!i'IMII. *S^0j5^tff^, £MAMIE 

(direct effect) 0 

'frfflX x ¥, (indirect effect) 0 g] 2 t 2 l -$, 
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«pai, M#AM®!as7)i:7fflA65o 

m&]m\m^mmmmM^\nmmmm u mm n . ^frm# 

, mnMMMmmmmmw&%*%&#£m 

(Bowles, 1972, Bowles 

and Nelson, 1974, Atkinson et al., 1983, Mulligan, 1997) „ 

mm±.mft\mm8LH) esw****^ 

#««***, mum, 

ss Becker Jf ft| tfy'ikS. 

Grawfll Mulligan MHi65A|s], A# t 57^CfrA 

MAJii&ifc/* c £ft&&;g65?E#3i 
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3 ikm&mm 



CO \i*L 


it ft 


tiwssififi. kmk%&m±.#imvx 

ttc xm5^-ii;Zimn£MnoA2mo.72z\Bh 

(Bouchard and 

McGue, 1981, Plomin, DeFries, McClearn and McGuffin, 2000) 

^w) whsm^ 

mm^rn ®e $■ m t mm #m 

, a*js¥#£M# 

^nr^pg (tfe^nrfgjiK'ffeaiflf^) , 
&mm/m±&MmMMm, i^g®, fm#nM 0 $#**&#« 
«*¥M«ww^iRj&saw£®^M§i$ (fnK^w$*-e) Mm 
M«W«&*¥3M&i+to. 

^fn^—(earning equation) 65 'ME i& Sift 

a*fttHtte3&l*k#& 30 4£fl9 24 77|W)ff^7WIS[ 
Hh SHfl (Bowles, Gintis and Osborne, 2002a) ft T ic 4E #T 
(meta-analysis) . PlfStmM^ftJI: 0.15, ®f?m^7l3EiA£nM 

M, Brfaffirt&fej lie &T-kfrZ — -^jlfcffltfc 

«. ^7icW¥PgWiE^ 

0.22, 7^#«W*W«*W$lLfctt. 
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is 7 ^ & ^ PJ £ M W iA $n iJ t£ 1j '■&ft £ ft ^ M 3tf M tA VA R & W ^ ^ ^ 

^w— mwwe^l ^TSEBij- 

-(JJg 0. 53 (Winship and Korenman, 1999) „ i^Jl^ff^, 
fll b , ten b = 0.15 + 0.53 x 0.22 = 0.266 o 

— JBrWlSf 

&W £ -Mi P* I'hJ &&mtL W # & 1 4 s & *f * * f£ ffl ? 

if##iiStt-W m £ W&#T, 5£#ft?£ I'a] W§f$ 

##^£ £ I'b] W & A^ £ * Wffl felte . 

BowlesGintis [2001] W£$) , M 7 U -® #l!kAi§ $HII 

{Mm . SS3L if#nTt&'[4ft if #«*#., 

saF^sc*iftjti®£M. awm—BP« m#»— m- -#m, 

ffit^tI$WS@JiAW*0M]Sf (genotypic IQ) D if# ftM 

g»±i£W#M**. fg££-7^£WfF±tT, SHl!W-'N^m 

m*. ^ mm 

h 2 Wtei+MiiMM, ifi* 

Wo l, 

ffi, (0-5) ^#/|vf— ^ (Devlin, Daniels 

and Roeder, 1997; Feldman, Otto and Christiansen, 2000; Plomin, 

1999 ). ii#ft£tt£M±M7^##7#£M0Wffl**i 
m, (l$fi«K) W, £#ffl*tt3j0.5. 

fiSAfn*j£#ffifflW^«i6]TSffi±Sffl^W (l*M£K) , 
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^ffl^ttisinpj (i + ™) /2. 

(ffi Y 

3km) Sitf:®fj#SiJ 

y = hH\ + m)/2 0 

ttMl: Y £ 

wmwm, tfcats yb 2 . 3-#»&£, afnwfijimw® 

j£@ min 

i yb*mm) , b, ttn-^iwi 

(h 2 (l + m)/2) (0.266) 2 = 0.035(1 + m)h 2 0 $qfl|§j$ 
iftiSff nJfittAO.5, A^nWffiAA#s m A0.2 (ii^iw, $ngg 

*1. 8PAftli*ffl*^83f o.oi, 

TO&fcWM. 

t» 0 itft & 5£ # Hfe A 5 T -k ft A Z HU W ffi 1& tt W % /h m M. nT 

#-ife: %—, aa^nrint (reliability) MftffA±tfeA? A'tiJKfb 
A, fmw«'[4 (validity) 

ftSE^ffAifeA? WistA&SMS7iEf$W*1t? 
fcMMMfTMo (alllttEtliJKASSli^Ar^WfflA'tt, £l!liaS 

So ) fflbn, Armed Forces Qualification Test (AFQT) 
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XM$tW¥Pg«AWfflAte 0 

&&iti&A?jmiiWt±&m> HifclfcnTig 

7 Edward Thorndike £ 1919 Wife X “tt^^tl” „ i*tg$Ji3 

^MS!l®7fiK¥^Wfi!t?bBTM 0 Rfa-m* IS# 

MMA'S, $P Robert Sternberg “Wl’tr 

(Sternberg, Wagner, Williams and Horvath, 1995; Williams and Stern¬ 
berg, 1995 ) ii 

-$bf Thorndike M 

smR nmm, 

&mxtnA 

-mm, tmti, & 

“i kMW W®0o Eysenck (1994, p.9), 

®KS-^S5WS!'J«, fttmsmt, 

Bt£-&. MRm%, *a"Jf!&t&&jg'ftU8. ” Sift, ®»i&A 
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^ : ® ^s s it* mm #ft P4 f hj g sf figs& w n *£ag, im a#* 
■K#RrtgSHWiiaSH^^M#tiE. «, SS#£P)KMffltL iwj 

(asMSEW^fRis. m-, s tn wra tm 

iHWfgS, BPiP£->M$ffiMi»#fiS*M, 

*M»£WSc$. KHi® 

W (A^zl 0.90, Plominetal. , 2000) „ jtfc^h, jA^tttfP-Jl^lWj A# 

£ll]M®J£#M*K9J: gttttlflWTfA (^ftjtMJIft^ 
A) W¥i9iifM5|S^ll3^, ttaPMAftHa®®¥AS“-,^, 

Hadza 1SS 8 ^ (Floud, Wachter and 

Gregory, 1990) . UM 1761 ^gPMffi^WfrlAAPtt^AW Hadza A 

mimm&i993 ^ ■ &&&& 

^tSJU^iei—#J)I, W«®*^H4Ji“4‘^^iB[AW^rS5[®#l# 

(Hertz. 2001) . ffiftifc&'hSfctjn A®#J^AAJt#W Aft.4 3 , &# 

ssAitE^^i 


154 





ai:. ha ‘wsr wM#(tse 

W'lt u tt&p , mmms h a# & ^ p**5M \mw * % 

Sitt, &&&&* 

&%$$&£¥o 

^fflgexfAAWMteifil^nJtitt, MAA£AIW||iS± 
^^wgawit. fliin, 

Wffl^Ktt. £-*7!MB3SMJrffcte£T (£Pft^S^#M#) , 

WS8f$*. Taubman (1976) jgJg-A-®/SM 

^o TffiMMi+ITft, (g)£*Hfqi*it£;MAA^Ao A 

THWAMM^S—A 0 ®JHg£#£ 

ffiir- flni^iftijJL 




HftW 


itRTtg^ifAift, fiS “ttffgH” TO&WS&^ffl (ffl'fefnWHUQ 

m% = h (sb) + 0 wit) + 

—. -^AAIbJWSB^# (#WJMPjRJSJI&) ^-JttA^NMJFfc 






^fflfeiw. mn, (sp^me® 

tfUHIEW) o SSfn^itJT^Wit^RTfgtt 

*t (Bjorkiund 

etal. m Bf Ashenfelter 

fq Krueger (1994) j^WIIS®il!ll&»li^fii}|[^Hl) , && 

Mj£T«m®ilJ h 2 0.4 o 

i^MBStfliSKW, JMPMfl6£|li]Wg0MMO.5, & 

m%±, 

Silk, -amnMh 2 , 

fg^tsisedfiimw, rifcfcj*&fi*Hiigw, j&jiyFsyew, 

««*. mnmmMmy (^MftwssMWM^) w 

WftUS®#'nlfgtfcJtfSSM WftJB WX%£, MW* 

VKBrftftftW?, ffcfnSftfBSSI **&#£. 

MW, SP^M#«lffl^*^0.2 o 

i^ ® ip xx im jj& fn # n a % ia #? #n ^ H in im w $f& n 

^S (Loehlin and Nichols, 1976; Feldman et al., 
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2000; Cloninger, Rice and Reich, 1979; Rao, Morton, Laiouel and 
Lew, 1982). 
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*1 W#W*f#lTi6ttWtttt 
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0.13 



0.71 
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mmmjfc 

0.70 
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0.70 

IsJWSBS^ 

0.70 

0.80 

0.90 

0.97 


Ji0.7„ Sffl^ffljlB Twinsburg 3 6<I«^*,H|tISPWIiS)i&iftA^|BIWffi^ 

14* 0.56, #00 ®HfilJ&iBtA^.(tlW«^tt* 0. 

ftCloninger (1979) , Rao et al. (1982) fp Feldman et 

al. (2000)J9rFFf?y$J;fr}£^j4fHl&i'f, WS&ffitt (robust 

estimates) 0 
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w. nr, 

p e = 0.38, 

fflmio.22, sa, %-wtsmwe.nn 

mittinfm Pemh &mmi&m^ft&w$imBr'im%m 
Amma-tfim mjhmPe^, 

ito £BM®i(j*RMfBIIM!i& h 

BP h 2 (l + m)/2„ 

(£A±^0.74) ft^-pjl^i+^dj 

* 2 Silt 


i&A 


JF* 

0.28 

0.20 

*B 

0.12 

0.09 

J&S 


0.12 


ftPSfflAtt 0.40 0.41 

%itw& h'Ximvi:Agfn&fg*titif'j<fp%Mffi()<jttit{&» ftmmm se 
v-ai r a 1 sfi ^»jt?t., 

*®W=#£-Wfti+, SW^djA®#. JF^EMS^AtSf^fW® 
Sttft&tflfiSA®*. WMJgJF±i 

a? nffM«iiifj&>NitK ^atin^MT-w^ji^Tai 
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5 A ti Sf * 

(ffl¥M$'JS) 0r?l®W. RSffl£ 

(A^M0.45) 

(^«fn^±^^w#fcb^o.22) , 

mA^o.io 0 s^irm*, 

AFQTjiKWM-SPJMJg) . 

ifwmmmm ^o.i2 0 

»nnturwi&, »|jEf«[*tI*Wj!rS“fl^T^^Jfel, £ 

*M*H;frSc, 5£«A O£0rf§) 56f^ic0f^WaS!U»fi«lfiiit€* 

ma, Mulligan (1999) 

#lt&J ( (U.S.) National Longitudinal Study of Youth) ^t#^I 20 tftIB 

90 WfMfiim, m3fc*S^lSiMfif5rXfllsS*W^ftTfeit7-^ 

gm, ^safqt, ^mmsipa 

nmt £$*, M£«SL bp 

®iPAT-®g?fjs*, xmmmm-TZPmzmM&Mmtzz ut 
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set, 14) 

(Case, Lubotsky and Paxson, 2001) , V), }£A [f,fl] H 0 A {£ {± A fn Kl 
^t^Xt^A^S! 1 !?^ (Smith, 1999) , 1iJfi®W 

, S AAWASAAX^ A 


6 W M %c fk 

xtm'gffi £%%}&}*&&&&% me 

&A$cig&i£ 

IBiftBjSg-ftA£^AWM#e^)£ift¥i&ft-Wi&A1f#L ffcfn 

Menchik (1979) (fiXM , 

ft, 

A^*#A—Mulligan (1997) iAAA®'!' 
gftJAit#$, M. 1960-1999 tlA^* 

Ktz®i2%m 4%Afa]„ 

iamm$gmmm&, 

Sift. 

tft £n At ”f ill ^ )£ {£, AAAl'^^Mi! 
ffi. 3Rilkf£3, VARMWPif&tf)-; SSt 0 Afnftj—li# 
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*w&j£xm7 -$ct.m^, *mutf 

$E;MfcAWSU£*ift, i2^ffl^tt£-£ttffl±itj£7fte;itfcAtoE 

*Q w * A -^7:&;®m Wffl &km \ckto. A A® 1 4 s M'S WIE& ® jQffl 

**8ftPJ. &#&£&«« 

Charles fq Hurst (2002)fttfHFjUPJWo , ^-fiJ^A-^ 

^T0.24 o 

$'ft J KF§ISW4)-^:>lLW*lfeA^fti at#tt©$ftIBI0 (Xt7M 
H^rd?*a#S^f»T*WA*ift) PJ l (xmiBei$7*r*&^£fti|*t 

0 . 20 , 

i^MS{IW#Si, Charles ft Hurst (2002)3PS&# 

®mk> itiSi&A^llift7£#j&[£&ff*§&-»£^ 
ft^y&Affi *tt4» WiRlRM o. 12. 

0r ffl w #« a # g * 7±ffiii pj w m a ft a m&m «■ s * m a 

my- ^nng&-*£, j&^f&i+£&£«g£tiii 

3g(Bardhan, Bowles and Gintis, 2000, Yitzhaki, 1987) 0 &AW5£ 

W®|qg^i?fi5^fiii;^MWtq^fikAA^^W0ygi±^, fig 


161 







7 

PJgMAjih, 

&#t, M\zmi%T—mnmtfi*i®T&&ttftm ; &. intfs 

wsfe, #©. Sftt, 5i%i&tfc%cmi$^<, i-#A^r® 

3SS^ftUSM^ift##&tB#fflE. 0Jin, «J#Jii|fcA«Mj0:fcW# 

ffi. ifi*£$£J§tt«i|fcAWftfiE. a 

^?T^iSWlRik, AilW (Hammermesh 

and Biddle, 1993) . Bowles, Gintis ft Osborne (2002a) (rMfUSti 

&g5PJAA5r&MW#tt 

*¥. S«F±WJ®?ft, iA5®W.flBfPUtm>rK. f¥ttTO£ilji#±MJg 
K, TO£$P)g, TO£ffca&t6±i£ftBLtfl<ja¥f*, 

nriiWt-AS&M&g, &>^IAiAA££ttA&»?!j 
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(coop¬ 
er et al. , 1994, Durlauf, 2001, Borjas, 1995) , ff- jELii^f^niSliE 

feWE, Bjorklund, 

Eriksson, Jantti, Raaum fQ Osterbacka (2002) M ®f :& ffi Plj T ii ~' 

o.io. mm, 

S(t^mifeA^^#^liiB!;AW#ttS0.54, Mate AW 

tr5Mt«(Z^0.43, *tHAWs?ftt{S{5i^0.41 (Hertz, 2002) . 

BU: “tt»T 

stamm . rnmn^xz^momicmA^x# 

ffl^AA®W^*0!Q»it}rt#fiJW, jJDAi^ 

{sjt^M4£p 

aa^AaMiR, wiikf&aa^itiiBitt&ss (xm&M5Sitt£ 

t, $a#ARtgifia®itbwsfflfsft@s, a^&JKa, Taxing, 

£gaf, £±ff9J8XffiftiF9li3feM 


163 






'i'. mtt nm, 

i3 i^i W /A A (Bowles, Gintis and Osborne, 2002a) „ Duncan ffl 
Dunifon (1998) , Heckman ff] Rubinstein (2001) , Kuhn ffl Weinberger 
(2001) , Heckman (BP#£iiJ&) 

WSE$fi«o 

Osborne (gp#i±})S) $ 

Ifcf'l&KJC (Rotter Scale) — 

££ ASSAA AiA^ftfefn— W-^'^ ££ A^lf M & *?y& WfPflf 

?I®W, 

i+JAfSsf, Jfc*h 

Rotter 4HK|fcg—&$. Osborne (#& 

xf{filA±, &Sfc&-o.2) 

it{t^7-o.i4 0 

0.028, 1^ (-0.2) X (-0.14) ij. 

Osbornea^#^W*tt^#^aff7fF?E, 11 

(ffl Bristol tt^iUSKS) , fcfcM&JR -*3 

£ Osborne W®F&«f»a 

$D Duncan, Kalil, Mayer, Tepper #j Payne (gp##M) 

ffl'ttff*. Osborne ft 
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mmA%mm, 

m%A 2 .& 6 ?. Melvin Kohn (1969) 

m$mw, #.&%&*&&&? 

Ao Kohn^^I#+WS±e®^#W#«ff^, A*,AA 

US^MSiJ^^ittiSgo Kohn £«[*fc:£&£*¥M£#-«£ 

% “IRikWSI^WS” # (occupational self-direction) -^ffc-r^ftfelf] 

MM£I 
wftit Kohn mm%i 

. * Osborne 

Mtlfllfi. ^#—SW*SJn Yeung, Hill ft Duncan (2000) & 


8 m ife 

M ifi WSEits aj ft PiM$t& W WSL 7jc X£ fcfc % M5S SI#ffi. 
W^AfPWSiPBjaS5^TT-ft#®^qrig^Xff-^#W®^ffe{)i 0 

«<nws#stttfttj^is^weffi, PAa#*$$#w£j&#uw 

^xama-^ 

X ^c § ^ N ffi A14 « Tf {|L m ^ ^ W J5r # W X M »Ifi W it it. 
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£4fc+ A AH’ WfflA Km m Wffiif ftJig it 7 ffi 

iafiWlE, (2001) 0 

ft, HcfnA#isa®0f#w^5g0^nJtt#pii^sij^A»^W0ffi 
$. ffls, 
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0.32 


*t$ ---#®iaiI#,J^J*$»{i[fttfvy:i|fcA %-MSWj ftftAMMtt. 
^Ul'effmPAlfAgagiijtAAg^WiE^NBWA^IScflPJ, 
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^-ffe—SAAAA'ttu/f, MtL 
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mwimz-, &&&&»#$aw 
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m**«, 

(suift, %m&m 

ft. (XAFMffiMA^IA 

m bw, 

we^jEw, wm&mmu&^mn. 

m. MXT-XMTAzm'&AmmMfcRimm, mmmmmmm 

s#= ^^m~-MHLm^m±^tMm±^A^mmuz±, u 

Ji&limmw^icizsA^o Win, 

® affirm, aii&tHfXWAMftWi^SA. 


9 IM: 

it^ftA y P sgi y, rxBfm iwim^sj 

VI ffi V 2 ffir$i£, MA-$:l:^5WJr#fflA©Co [5] in* 
^MlJffl ry pVx fn ry p v 2 ^ZKVi fil V 2 P v , 
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Pv, vPv., V Vp, V'l , 

ft, UP^fSffJW; 


V7 


^ SUSHI y W IE £ tU iS ffl ft * 


M) , V] (Hl-if) We&M v 2 ;*£WS£ifl (HH 

M) , ~3T%knU>A%.m%l: 


y — fiy p yyp + P^ v v i + Pv t yV 2 + e y (2a) 

0 , M3; 1 e y m&±$£ 

E [ypy] f^Wy, t)3 : T'M' / h 

$* iinyftyp) 

r y„yy = E lypy] = E [r yp y p ] $y p y+E [viy] 0 V] y+£ |> 2 y] 0„ 2 y 

(3a) 

j&frlEfflih, E [ry p y p ] = 1, E [viy] = r Vj y, E [V 2 y] 

= r Vi y, mimmr (ia) ^ 

SfcjSfHfitf, Feldman et al. (2000) 5RF^iJ6<j 0 Hi&lsl— 

yi m >’2, ^hij&miwshsl gi fu g 2 \>a 

R{e\ fq e 2 ft®, 

yi = p e ei + hgi + Ey. Jj=f- i = 1 , 2 (4a) 

i£M n&yi 

a®, sasswiE^seffi^^ft h & 

i W5fM#ei ft^-f&g 

#ssg> Sitkfcfn^: 

= @eE + Pgegi + Ee : Sif® i = 1, 2 (5a) 
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am #Rei 

*i«w, 

(J*r^SSW5F«W^W«^*H, ttg.-^*|tpfiiE*ffl*. *Jg, 

i WS0g, 

Si — Pgg/ + Pggm (6a) 

&£g/Jt£££»*H, g m 

£§0 3*i£Bj o 

^/Tlptb pg%i/2, iSm,^f|lB|n££S@Wffl^£ 

in&) , p # 0 n^fn 

*3(£*^prgi»rjg»fft^r®#twssfl<i-&ft. £&&*, fitfi&sy 

£ [*] =0 MR (x f + x m ) /2. 

m, x m 

(xf + Xm ) /2, 

RiwiMfi. lE^+fsmatif&^Mgfc. i ? ) »j 

*/. 3£^jfrf55—ftSBffi Zf, |WI#tfe.il^{t^j o, -%m$J 2 C 5£H 

u/ + x/) /2, ^ x f 5 

(Z m + X m ) /2, Zm 

a, #Rx m ig zm a^MJiMEie, 

®x f mz f ^ m y 

£[(-*m+Zm) 2 /4] =£[(a:/ + 2/) 2 /4] =1 

5C^a(B]S a : 
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m v 



vi 


i r » l y 


/ 

V 2 


ffl 3 suhmm 

*19 4’, g,„ JSlif#*W30, g], g2 ft 

»jshk^w*h, fi, 

fi:, Vi, y^/>9]g^H.^&<j9ft#. 31 
g s = ]/2, A 2 »g fc iSIBiifiSii 

sfmsxtim) „ 


£ [ (*/ + z/) (xf + x m ) /4] = (1 +m v ) /2 


Wffi, BP: 


„ 1 OT , 

r g/g, — Pg«+ Pgetny ~ 2 + 2 


(7a) 


m y , «in 

0fc®^J^11^01/3^ : y = bl xi + b2X2 + E, 3$y], X 2 , y SK 

/k&fefto, e ^JCi, *2 AfflA, ®i] Goldber- 

ger (1991) ^it}7: 


bi= 0g, r Xi y = r Xz y = (1 + m,) / 2 /■*,*., = 

m yo ftA±S, Sff)#Sfj 0g = 1 /2 0 
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mam » = 1 , 2 , nm 

1 >A (6a) SPJs 

4 r lg2 = E [gig2] = (1/2) 2 E [gj] 

+ (1/2) 2 E [g'fn ] +2 (1/2) 2 E [g mgf ] 

= (1/2) 2 (2 + 2m y ) = (1 + m y ) /2 

fcfcJS (7a) a, ^a5C7l0l*HfnA^fflN5C-^(Kl 

E«rf8*tt, ^mi = l, 2, (5a) 

mm i, pj : 

r ^\ e 2 ~ Pe + r g x g 2 P h 

= P £ + (1 + W1 y ) P\e / 2 

mm, mnmi = 1, 2, (4a) 

tt, PJ: 

r y x y 2 ~ P% r e x e 2 +^ 2r g,g z + 2 f} e hr g ^g 2 pge 

/■^y 2 = pl (Pe + (1 + Wy) Pie/2) + h 2 (1 + my) /2 

+ (1 + My) Pe Pgeh (8a) 

*tt, rjffg, =1, 1134 

= Pl + ^* 2 PS 
= PI + Pi 




P 


2 r tf 

?re l C 2 


+ 


/i 2 r 


id 

*\ *2 


+ fiehr^g 4- PefcrjJ 


2*1 


nTP^lS: 


r%y 2 = Pi (p| + P£e) + h 2 + 2 pe P*A (9a) 
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= 0.9 (&&8mM%Mxt8: 

, BrU Pe = /0.9- pi. W^*T5tHI0r#;£ 
(8a) ft (9a) «m 

P*®*flft£fc*n P*Mft. un (8a) ffl (9a) &£-*|I|ft 

^>2 - r y,y 2 = (1-my) (h + p e p ge ) 2 /2 (10a) 

tt*. SffUSSMiJIIElEMJSJH&iifi h 2 W-fSi-ffi, Mfl|£S0fl£ifc 
Jf«W©»i8!a ( P*£llffi) , m h 2 ££#**, M 

= pge = o, sitbiEa^j^^, 

wm&mmjm: 


h 2 =2 (r%y 2 -r£, 2 ) (11a) 

(8a) , mtgtetm p e . 
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